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SUMMARY 
Eight women were employed on repetitive work. Records were made 
of their rate of production and its variability under different conditions, 
e.g. times of day, days of week, with and without rest breaks. The length 
of hand reaction times, in response to rare signals involving an inter-
ruption of the work cycle, were measured. Observations were made to see, 
whether the signal external to the work cycle or whether the next step 
required within that cycle, evoked the first response depending upon the 
point of injection of the signal. 
The results suggest that the capacity, to interrupt the work cycle 
in response to the rare signal, depends upon its point of injection into 
the work cycle. A formula has been evolved which expresses a significant 
relationship between percentage of cycles broken or interrupted and 
"residual movement times 11 , 1. e. the time between the point of injection 
of the rare signal and the normal completion of the cycle movement. 
The results also suggest that reaction times and production do vary 
under the different conditions. 
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PART l. BACKGROUND TO THE RESEARCH 
' 
l. INI'RODUCTORY PREAMBLE 
'lhis thesis examines the responses of subjects to a rare signal 
given during repetitive work. Response to the signal required that 
the subject should interrupt her work cycle. This research is an 
extension of that reported in Appendix 5. (Hartnett 1967). 
Two experiments were carried out. These experiments varied both 
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in terms of time and number of dependent variables measured. The number 
of measurements taken amounted to approximately one and a quarter million. 
'lhe handling of this amount of data was made possible by the use of 
automatic or semi automatic techniques for collecting and analysing much 
of the data. 'lhis would not have been possible technically some ten 
years ago. It should be remarked that these new methods bring problems 
as well as blessings. The main problem is to integrate and present 
a coherent pattern from such an enormous amount of data while at the 
same time ensuring that the steps taken to reach one's conclusions are 
not lost in the welter of facts. It is possible that in another few 
years multivariate type analyses will be taken for granted, much as X2 is 
now. Uhtil that time it seems proper to present much information in 
verbal as well as tabular form. 
The main purpose of the work was to simulate some aspects of an 
accident situation. Certain accidents seem to result more from the 
failure to interrupt a practiced response than from failure to initiate 
one. Instances of the need to interrupt practiced responses can be found 
in fairly common factory situations. The material in a machine may tear, 
may become jammed, may be displaced or misaligned. When this type of thing 
happens it often involves the employee in not completing his usual response. 
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for example:- not pressing the button he usually does at that part of 
the work cycle; not feeding the next piece of work into the machine; 
not operating the controls, with a foot or hand when one hand may be 
inadvertently delayed with adjusting the misaligned or damaged work 
piece in a danger area. 
This research is an attempt to find some variables which may affect 
a person's capacity to interrupt such responses during a run of repetitive 
work. 
The variables investigated include the following:-
1. I,Q,, Manual Dexterity, Personality 
2. Age 
3. Speed of work cycles 
4. Speed of different elements within the work cycle e.g. 
Response Initiation Time, Movement Time (Fig. 3, Page44) 
5. Presence or absence of Rest Breaks 
6. Period of time after the start of the working session 
7. Day of the week 
8. Learning 
9. Reaction Time 
10. The point in the working cycle at which the rare signal 
was given • 
. 
The rare signal was given only once in every half hour period during the 
preliminary experiment and once in every twenty five minute. period 
during the main experiment. It was considered that it would cease to 
be rare if it was given more frequently. During each period the proportion 
of ordinary work cycles to work cycles with the rare stimulus was approx-
imately 599 to 1. Records were made of all work cycles as it was too 
good an opportunity to miss collecting such data. This ~abled a study 
to be made of repetitive work quite independently of the main purpose 
of the experiment. The data and results from this secondary study are 
reported and discussed in this thesis. 
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2. LITERATURE SURVEY 
Accidents 
An accident, near accident or critical event occurs when there is 
an inconsistency in any system, leading to a conflict within that system, 
such that its efficiency is more or less seriously impaired. In a man-
machine system the inconsistency may be due to a lack in the human or 
some fault on the part of the machine or both. The results will be 
damage to the human, the machine or the product or any combination of 
them. An accident has been defined as "a failure on the part of an 
individual to deal adequately with a situation" as 11it can be assumed, 
except in extraordinary circumstances, people do not wish to suffer injury" 
(Whitfield 1950). If the designer of the system was the same as the person 
operating within it, this definition could be accepted but usually this 
is not the case. It is suggested that this definition is inadequate as 
the emphasis is placed rather too heavily on the failure of the human 
element within the system rather than on the possible malfunction and 
poor design of any part of the entire system. This is not to deny that, 
even in the most well thought out systems, the "extraordinary circumstance" 
can occur. The human involved l)lay choose to collect, for example, insurance 
money and if he does the best design wont stop him. It would be a contr-
diction in terms to expect a design for a dynamic man-machine system such 
that the human had to be immobilised. Keeping that proviso in mind a 
system should be designed with due consideration for the capacities and 
limitations of any element forming part of it, including the human one. 
This involves a knowledge of what these capacities and limitationsare. It 
is the task of the Ergonomist, the Human Factors Engineer and the &.rstems 
Designer generally to further such knowledge and apply it. The advantages 
of the systems approach may be summed up as follows:- 11The systems 
concept implies the identification and unbiased consideration of all 
pertinent variables of whatever class" (Haddon, Suchman, Klein, 1964). 
Accidents and Individual Differences 
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There are various tests which can be used to measure human capacities 
and limitations. Attempts have been made to correlate the scores obtained 
on some of these tests with a persons accident history. The aim was to 
try and find tests to help with the selection of employees who would be 
less likely to incur accidents. 
The pioneer work in this field was done under the auspices of the 
Industrial Fatigue and Industrial Health Research Boards. (Reports Nos.8, 
55, 68, 74, 84). Some thirty tests were used in these studies to measure 
the following:- Sensori-motor abilities, Intelligence, Mechanical Aptitudes, 
Nervous Stability, Physiological Capacities, and General Analytic Tests -
e.g. spatial perception, judgement of weight. Very few of these tests 
showed any relationship with accident rates and of those that did only 
two were statistically significant and then only with respect to Skilled 
Industrial Workers and not to R.A.F. and DOckyard Apprentices or Transport 
Workers. In the case of the last two groups there was a correlation 
between scores on the same or similar tests and accidents but the corre-
lations were not significant. The tests showing some correlation were in 
the Sensori-motor group. They included Pursuit Tasks, Interrupted Pursuit 
Tasks, Dotting, Co-ordination and Choice Reaction Time. There was also a 
very slight indication, in the case of Sweet Coverers and packers, that 
nervous instability might be linked with accident causation. Subjects 
with many and large changes in skin conductivity had a higher mean accident 
rate than those with few and small changes. Sixteen other subjects whohad 
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a marked tremor of the hand, eye or tongue had a higher mean accident 
rate. To quote Report No.68, "There is nothing in this investigation 
to suggest that aesthetokinetic co-ordination·is associated with accident 
proneness in all occupations, though it seems reasonable to suppose that 
it would be associated with it in groups doing similar work. The'tlegree 
of association ••••••••• is sufficiently small to make it clear that 
deficiency in this function accounts for only a part of the accidents 
sustained". Further research(Suhr 1953) has shown that "accident 
proneness" in both private and professional drivers is associated (circa 
10 percent level of Statistical Significance) with certain scores on 
"The 16 P,F. Test" (Cattell, Eber, 1957) namely high Autia, low Super 
Ego, and low Self Sentiment Development. Other work (Dunbar 1943) has 
correlated certain personality profiles with accident proneness. Dunbar 
concludes that the focal conflict of a patient with the accident habit 
is in the realm of authority. When such a conflict threatens he may have 
an accident. A similar conclusion is reached by Tillmann and Hobbs (Till-
mann and Hobbs, 1·949) •••• "accidents are not always chance happenings 
and they sometimes reflect the basic personality of the individual". 
other work (Russell Davis, 1948:., 1949) has suggested a link between 
accident proneness and the "acutely anxious" or "hysterical". Certainly 
his work shows that where "anticipatory tension" was increased, responses 
made in a test of skill became more extensive and less accurate. 
"Anticipatory tension" in this context means the subject's increased fear 
of giving a wrong response when facing complicated or ambiguous stimuli. 
The concept of the accident prone individual first came into prominence 
in the 1920s with the work of Greenwood, Woods and Newbold (Greenwood, 
Woods 1919; Newbold 1926). Greenwood and Woods found that most of the 
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accidents studied seemed to occur to a relatively small proportion of 
workers. They tried out three different hypotheses - that of a Simple 
Chance Distribution, that of a Biased Distribution and that of a 
Distribution of Unequal Liabilities. The first hypothesis corresponds 
to the idea that at any point of time all persons are equally liable to 
an accident. They second hypothesis suggests that "in a population initially 
all equally liable and exposed to risk, those who experience first accidents 
are by virtue of that experience rendered more or less liable to have 
another accident". The third hypothesis proposes "ab initio different.iation11 • 
The third theoretical distribution was' considerably the best fit. The 
authors conclude that "so far as our present knowledge goes, it seems 
that the genesis of multiple accidents under uniform external conditions 
is an affair of personality. 11 This conclusion assumes absolutely equal 
exposure and identical reporting. The authors are well aware of these 
assumptions they write "we have sheltering under the term individual sus-
ceptibility a mot~ host of motives or factors which will be very dif-
ficult indeed to separate and to measure. 11 Newbold followed up this work 
and also found that a small number of workers had a high proportion of 
accidents. . She concludes that "It is not possible in a mass examination 
of this kind to find how much of this may be due to individual differences 
in the conditions of work or how much to the personal tendency, but there 
are some indications that some part is due to personal tendency". She 
also concludes that age is one of the personal factors involved but that 
output is not and that these tendencies are common to men and women alike. 
These concepts of Greenwood, Woods and Newbold have been re-examined. 
(Mintz, and Blum 1949). It is concluded that most of the variation in 
accident records can be attributed "to the operation of factors which are 
not predictable in terms of either the constant characteristics of people 
or of their previous accident record". 'llley attribute only a small portion 
of the variance to individual susceptibility. 'llle term Accident Proneness 
has been used ambiguously, - "we have not yet devised techniques of 
analysis which will enable us to disentangle the skeins of a confused and 
intricate pattern of events" (Arbous, Kerrich, 1953). 
One might well conclude that in certain situations some persons might 
be more liable to accidents than others in the same situations but that as 
the situations changed the persons at risk changed also. One certainly 
cannot conclude with any certainty that the same persons are more liable 
to accidents in all situations at all times. More work needs to be done 
in order to partition out the various factors with any certainty. 
Ageing 
Ageing is a specific human factor which must be considered, in 
relation to accidents and to skilled performance in general, 11Ex:perience 
and age are naturally closely bound together, and it is likewise generally 
found that older workers have as a rule fewer accidents than young ones 
when the conditions are more or less alike" (Newbold 1926). Newbold found 
that agecandaccidents had a coefficient with its commonest value somewhere 
near -0.2 for both men and women. Ih groups where the liability to accident 
was greater she found·the coefficient rose to -0.4 and -0.5. She also 
pointed out that the connection between length of service is slight - the 
most common value of the total coefficient being -0~1. She found that 
when age was kept constant the association between length of service ahd 
accidents practically vanished, "being as often positive as negative". 
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other work {King 1955) produced conflicting results, in that while 
certain injuries increased with age, others decreased. In an analysis 
of agricultural accidents King shows that, while cuts, lacerations and 
crushings decrease with age, the reverse is true for bruises and con-
tusions and unspecified injuries. He concludes that the causes and 
nature of accidents differ with age. He criticises previous studies as 
being liable to misinterpretation because no proper account was taken 
of different exposures to risk of older and younger persons. This point 
is taken up in a more recent study (Griew 1958) in which accident rate 
is related to age and occupation. Ten different types of job were 
studied. {including a "miscellaneous 11 category). In three of these, 
namely 'Electrician', 'Miller' and 'Grinder', accident rate increased 
significantly {5% level) with age. In the 'miscellaneous' category, 
it decreased very highly significantly with age. The other categories 
showed no significance. The very interesting point emerged that there 
was a preponderence of younger workers in the jobs :in tWhich accident rate 
increased with age and that the biggest difference between observed and 
expected frequencies occured in the 45-52 years age group rather than in 
' 
the 53 plus. Griew suggests that this last group may be .·.ai;ypical of ·its 
age group because many contemporaries may have moved to other jobs. He 
concludes that fluctuations in accident rates with age are a function of 
the type of work studied and are a reflection, in certain cases, of the 
difficulties of older workers in meeting the demands of certain types 
of work. 
This conclusion leads into the whole question of ageing and skill 
because if Griew 1s conclusions are correct, it becomes necessary to 
isolate the specific demands which older workers are unable to meet so 
ll 
that jobs may be designed accordingly. Sensori-motor performance slows 
with age. This does not seem to be due to longer time required to exe-
cute the movements per se, 11but to longer time needed to initiate, guide 
and monitor them, owing to a limitation in the capacity of central 
processes" •••••••••••• "Where there is a choice open to them, older 
subjects appear rather consistently to shift the balance between speed 
and accuracy towards the latter" (Welford 1958). An experiment 
(Griew 1959) relating complexity of response with response initiation 
time shows there is a significant relationship for older persons 
(50-57 years). Response Initiation Time increases with complexity of 
response. It is suggested that older subjects prepare the manipulative 
part of their response during the period of initiation whereas younger 
persons prepare this during movement towards the target, older subjects 
being unable to prepare for this manipulation while monitoring the 
outward movement. A further study (Simon 1960) found that age had a greater 
effect on the manipulative component rather than the travel component of 
a task and it was suggested that this could have resulted from "increased 
carefullness and greater concern with accuracy on the part of older 
subjects." A very recent study of ageing and driving accidents (Q.uenault, 
Golby, Pryer 1968) concludes that young drivers "felt more frustration 
while driving •••••••• and took more chances than the older group". 
In general however, there seems to be some doubt about whether older 
people in industry do have fewer accidents in proportion to their numbers 
despite the fact that this was taken as axiomatic until about fifteen 
years ago. It has been shown that older people in the 45-52 year age 
group have more accidents than younger persons in particular jobs and 
it has been suggested that the reduction thereafter was due to "first 
retirement". The consensus of opinion is that sensori-motor performance 
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declines with age, in particular that part of it associated with decision 
and monitoring. These two aspects of ageing {i.e. Accident Rate and 
sensori-motor decrement) have been nicely linked in a suggestion that 
older people may decide upon a course of action and then carry it through 
despite changed conditions and that this characteristic is the possible 
explanation of a number of road accidents sustained by old people. 
(Welford 1958). It seems that there is an interesting field open for 
continued investigation, namely l) precisely which characteristics of 
older people can be correlated with accident rate. 2) which specific 
occupations need to be modified so that the aforementioned characteristics 
are not stressed. 3) which specific occupations, may be better done by 
taking advantage of such characteristics. 
Repetitive Work, Fatigue and Vigilance 
MOst studies of repetitive work make the assumption that there 
is a general understanding about the meaning of these words and that one 
type of repetitive work is much like another. It is assumed that such 
work involves an identical work cycle repeated every few minutes or 
seconds, throughout the working day or for long periods of time. It is 
also assumed that the work cycle is well within the physical and mental 
capacities of the person doing it so that after learning a minimum of 
conscious attention is required and measurable energy expenditure is nil. 
The main concern of the various studies has been the improvement of 
efficiency and this has been linked with the elimination of boredom and 
monotony and of fatigue consequent upon these states. The provision of 
incentives, rest pauses and changes of occupation have played a large part 
in all studies. It is suggested that differences between types of 
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repetitive work may be more important than is generrn!y accepted ~rom the 
point o~ view o~ ~atigue and monotony and that, unless the jobs being done 
are,very similar both in physical movements and end product, generalisations 
should not be made about the onset o~ ~atigue. 
Two types o~ repetitive work have been cle~ly distinguished i.e. 
paced and unpaced work. In paced work, i~ the speed o~ the machine is not 
care~ully linked to the capabilities o~ individual operatives, one 
employee may be under speed stress while another may be underloaded and 
bored. The type o~ work dealt with in this present study is o~ the unpaced 
variety. 
The ~irst major study of industrial fatigue and repetitive work was 
undertaken by the Industrial Health/Fatigue Board between 1919 and l93B. 
The Board reported on hours of work in various industries:- munition 
work, tin plate millmen, women engaged in shell making. Other emergency 
reports were made, on hours of work, between 1940 and 1941. The con-
clusions reached were that very long hours of work affect the rate of 
working adversely and that, finally the hourly output falls so low, there 
is no increase in total production when more hours are worked. In the 
experiments, reported below, the subjects worked for three and a hal~ 
hours per day so that excessive hours o~ work formed no part of this 
investigation. The main interest of the Board~ work, for this paper, is 
in their studies relating to rest pauses. 
Results of investigations into Rest Breaks (r:F.R.B: Report No.42) 
show that when suitable rest breaks are introduced, 11the result is generally 
an improveme'nt in the quality and quantity of output." and "the effect 
of a rest is particularly beneficial in repetitive work o~ a monotonous 
character." Also there was evidence that the beneficial effects of a 
rest break not only followed the rest but also occurred previous to it, 
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presumably because of anticipation of the rest on the part of the 
employees. It was also found (I~F;R.B; Report No.32) that a rest break 
reduced variability in the time taken to repeat the same cycle of 
movements as the end of the working spell approached. Therewas a 14% 
reduction in the amount of time lost within the spell and there was 
increased contentment and satisfaction on the part of the operatives. 
Interestingly, authorized and expected rests were more favourable than 
enforced but unexpected stoppages of the same duration. The influence 
of the group was noted as being capable of counteracting "the particular 
desires or inclinations of an individual member of the group" and there 
was some evidence that "when two operatives were working in close assoc-
' 
iation" the quicker of the two controlled the pace. In another study 
(I.F.R.B. Report No.47) a break of ten minutes in a five hour spell 
caused an increase of 6.2% in production and reduced labour turn over. 
Investigations were also made into the effects of varying the forms 
of work in order to try and eliminate any fatigue that might result solely 
from~onotony or boredom and into incentives (I.F.R.B; Reports Nos. 26, 52, 
56, 69, 77). The conclusions reached were that varied forms of work 
increased production and reduced irregularity but that too many changes 
were detrimental to the swing of the work. Highest output was obtained 
when the form of activity was changed after one and a half to two hours 
of unvaried work. The experience of boredom was found to be preva~lent 
and caused a reduced rate of working which was particularly noticeable 
about the middle of the working spell. Piece work payments rather than 
a time rate, a compact social group, suitable changes of activity and 
rest breaks all tended to reduce boredom. So also did the arrangement 
of the work as a series of self contained tasks. (I:F.R.B; Report No.56). 
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There was less boredom when the work was under the control of the 
operative rather than paced by the machine. (r:F.R.B. Report no.77). 
Four typical output curves were suggested as being indicative of a 
range from no boredom, through slight anLmoderate boredom to severe 
boredom. The 11no boredom11 type curve indicated successive decrement 
in output where the employee was interested but there was progressive 
fatigue. The 11severe boredom" curve was the reverse of this and the 
slight and moderate curves were "u" shaped. Some 49% of employees corn-
plained of fatigue in the study but only 3% referred the fatigue to the 
parts of the body actually used in the work. Later work (Smith 1950, 
1953) throws doubt on the idea of a consistent or characteristic work 
curve and suggests ;that the "rate of work ·:and changes in rate throughout 
the day were determined by the workers concept of a proper days work and 
were not observably relatable to feelings of boredom". Behavioural 
criteria could not be related to re]Drted boredom. Talking, .rest pauses 
and variability of behaviour were considered to be determined primarily 
by the social situation. 
Repetitive work and fatigue have been made the subject of a more 
recent study (Murrell 1962), which has the object of specifying the onset 
of fatigue more precisely. The term 11actile period" is used to describe 
"the time during which a worker can maintain concentration upon the task 
in hand". The term is defined as 11A period during which there is a state 
of preparedness to respond optimumly to stimulation either discretely or 
continuously". It is considered that if activity is continued beyond 
the actile period there will be deterioration of performance and output 
' ' 
will begin to fall. Murrell re-examines the data in the I.F.R.B. Report 
No.32 and suggests that the end of the actile period is signalled by the 
appearance of long cycle times, namely those more than two standard 
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deviations above the mean times for the self paced work. He further 
suggests that a rest pause will reduce the number of long cycle times 
and will result in a fresh period of actility. A laboratory study was 
carried out to test these proposals. (Murrell, Forsaith 1963). Long 
times were based on the mean work cycle Lime at the end of a warm up 
period. This led to the danger that long cycle times might be solely a 
function of output. It was found that a correlation did exist in the 
case of both subjects but that these correlations were not statistically 
significant. It was concluded that long times were a measure of a factor 
which was independent of gross fluctuations in output. It was found 
that the number of long times increased markedly after 1~ hours and 
2t hours of work. The thesis was that theselong times indicated the 
end of the actile period, namely the point at which deterioration of 
performance commenced, Various conditions of Rest Breaks and No Rest 
Breaks did not affect total output significantly, but hourly rate of 
work was highest under a condition of two breaks of five minutes one hour 
and two and a quarter hours after work commenced. Variability for one 
subject was significantly different between the No Rest Breaks condition 
and all the breaks conditions combined. None of the other subjecis 
variability results were significant. However, when the results for 
the two suBjects wer.e combined, for summed differences, the condition 
with two breaks, 1t hours and 2t hours after the commencement of work, 
was significantly different from all the other conditions. The con-
clusion suggested was that "long times" did indeed indicate the point 
at which deterioration of performance commenced and that this proposal 
warranted further investigation. The concept of th~ "actile period" is 
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associated with vigilance tasks. (Murrell 1962). An interesting point 
seems to be implied here namely that the effect of twenty minutes to 
a half hour of a vigilance task has a similar fatigueing effect to one 
and a half or two hours of repetitive work and vice versa. The question 
arises as to whether or not the effects would be cumulative if a vigi-
lance task was combined, as a rare event, with a repetitive work task. 
If this is the case there would be a deterioration in both tasks after 
half an hour and a further big deterioration in both tasks about forty 
five minutes later. Should there be no cumulative effect, i.e. should 
the Actile Period be solely task associated rather than associated with 
a general fatigue factor for a particular subject, then one would not 
expect the ending of the Actile Period for one task tt) effect the 
efficiency of the other. This point is relevant to the present study in 
which response to a rare event is combined >qith a repetitive work task. 
"Vigilance is the name given to human performance where a faint 
and infrequent signal has to be detected at an l.lncertain time" 
(Broadbent 1964 ). Another definition might be "sustained efficiency" 
in monitoring "some display in search of critical but infrequent signals" •••• 
"it is clear that many signals well above absolute threshold are not 
detected either early or late in the session" (Holland 1958). It would 
seem that there is some disagreement about whether or not the signals 
need to be of low intensity in addition to being infrequent. It is 
suggested that either the faintness of a signal or its infrequency alone 
would be a sufficient criterion to justify calling a task a vigilance 
one providing that the strength of the signal was not such as to command 
attention rather than be available for it. 
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11As research on vigilance increases, it becomes evident that no 
one theory will account for all the phenomena" {Broadbent 1964). Thl. s 
lack of a unified theory need not involve the re~ection of' existent 
theories as partial explanations of' the phenomena. In short vigilance 
decrement may be a function of intersignal intervals, probability of' 
wanted to unwanted signals, signal strength, sensory modality, stimulus 
rate, signal location and/or time on watch. (Baker 1962, Buckner, 
McGrath 1963, Colquhoun, Baddeley 1964, Broadbent 1964). 
McGrath (op.cit.) found that the percentage of signals detected 
by all subjects on all watches declined as a function of' time on watch. 
Broadbent (op.cit.) quotes results from an experiment by Colquhoun 
which show that the probability of' a stimulus being a signal is an 
importantwariable in detection. When there was a low probability of' 
wanted to unwanted stimuli the percentage of detected signals dropped 
by 16% and 18%. McGrath {op.cit.) states that "the major criterion 
of' performance on vigilance tasks is the detection of' signals and the 
probability of detection within some specified limit following the 
occurance of' the signal is the appropriate measurement of' vigilance 
performance." 
The relevant points for this study are the suggestion for an 
appropriate measurement, the probability of' wanted to unwanted signals 
and the length of' time on watch, The other factors mentioned above were 
held constant or were randomized, i.e. sensory modality, strength of' 
signal and signal location were held constant and intersignal intervals 
were randomized. Signals were rmeand a pretest expectancy was not given. 
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Response Times 
The Reaction Time experiment was introduced into psychology as a 
result of research by Helmholtz into the speed of the nerve impulse. 
In 1850 he estimated that the speed of transmission along·'tre motor nerve 
was about ninety feet per second. He also studied the sensory nerve and 
found transmission to be between fifty and one hundred feet per second. 
This demonstrated that sensation, thought and movement followed each 
other in temporal order and that actions were not instantaneous expressions 
of will. This posed some questions about the times needed for the 
functioning of different parts of the system i.e. receptors, conduction 
along the sensory nerves, central processes,conduction along the motor 
nerves and muscle contraction. 
The term Reaction Time was originated by Exner in 1873 and 
following the establishment of Wundt's laboratory in Leipzig in 1879, the 
Reaction Time experiment in its various forms became established as an 
important part of the new 11pbysiological psychology". 11The history 
makes an instructive study in psychological method" (Woodworth, 1938). 
Largely due to early difficulties of instrumentation, the Reaction 
Times recorded inevitably contained an element of Movement Time as well 
as the time occupied by sensing, transmission along the nerves and central 
processing. In order to make the distinction clear between internal 
lags and movement times, the term Response Initiation Time was introduced 
to emphasise the precise meaning of what had previously been called 
Reaction Time. Still more recently the term "Response Latency" has been 
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used synonamously with Response Initiation'. Time. The term Response Time 
is generally used to includ~ the total period between the appearance of 
the stimulus and the completion of the response. 
The use of these various terms in relation to the present study 
is set out below:-
CONTEXT TERM· BEGIN END 
Work Cycle Response Appearance of Release Button 
Initiation Green Light ne" 
Time 
M::Jvement Tinie Release Press Button 
Buttcn "c" "D" 
Rare Signal Reaction Appearnce of Press Button 
Time Red Light "E" - Preliminary 
Ex:periment 
Press Strip Switch 
Main Ex:periment 
The three main forms of the R~action Time experiment relate to:-
a) Simple Reaction b) Choice Raction c) Serial Reaction. 
Simple Reaction 11is simple in presenting a uniform stimulus and 
requiring a uniform response"........ The subject "knows in advance 
what stimulus will come and what response he will make. He places his 
finger on the response key or button in advance of the stimulus. Simple 
Reaction Time is a function of a number of different variables including 
the foreperiod, the strength of the stimulus and the sensory modality 
involved. Reaction Time to a visual stimulus is in the region of 200m.sec. 
to 250 m.sec. after a few trials. When the stimulus is a sound or touch, 
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Reaction Time is in the region of 150 m,sec. and may sometimes be as 
low as 100-120 m.sec. (Woodworth and Schlosberg 1954). Reaction Time 
is a negative function of the strength of the stimulus, i.e. if the light is 
increased by a relative intensity of seven to one Reaction Time falls 
from 280 m.sec. to 205 m.sec •. The area and duration of the stimulus 
are also important, Reaction Time being a negative function of both 
down to a limit of about 180 m. sec. Cop .. cit. ). The foreperiod variable 
will be dealt with when Serial Reactionsare discussed later in this 
Chapter. 
Choice Reaction tasks are those "where different responses have to 
be made to each of several possible signals" (Welford 1968). Choice 
Reactions take longer than simple ones. Welford discusses work by Hick 
who found that if the number of possible signals is taken as n then 
Mean Choice Reaction Time = K log(n+l). Using logs to the base 2, 
log(n+l) = l when n = l so that K = Simple Reaction Time. Choice Reaction 
Time for two alternatives is approximately 316'm.sec, (Merkel 1885 -
quoted by Woodworth and Schlosberg 1954). Choice or disjunctive reaction 
time is lengthened if the stimuli are alike and therefore more difficult 
to distinguish - i.e. when stimuli lights are coloured Red and Green the 
average choice reaction time is 203 m.sec. as compared with 246 m. sec. 
for Red and Orange lights (op.cit.). Signal response compatibility, 
practice, and different signal probablities also effect choice Reaction 
time as does the number of signal-response connections (Welford 1968). 
The third major form of the Reaction Time experiment relates to 
Serial Reaction. This is closely linked with the tracking experiment 
and requires a rapid series of responses to a series of stimuli. When 
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the interstimulus interval (i.e. the foreperiod for the second stimulus) 
is about 0.5 secs. or less, the reaction time for the second stimulus 
is usually longer than for the first. Telford (1931) found that when 
the interstimulus interval was·0.5 secs., reaction time for the second 
stimulus was about 335 m.secs. as compared with about 250 m.sec. for a 
single stimulus. Vince (1948 .) found that intersignal intervals from 
0.5 secs. down to 0.05 secs. caused longer reaction times for the second 
signal. Some of these times were found to be in the region of 510 m.sec. 
Similar delays have been reported when the responses required did not 
interfere phy.sically with one another. (Hick and Bates 1950; Davis 1956, 
Broadbent and Gregory 1967). Davis did not find increases in the second 
reaction time unless the intersignal interval was less than 0.25 secs. 
Broadbent and Gregory found increases with intersignal intervals of up 
to 0.55 secs. The tasks in the two experiments were different and Davis 1 
subjects were highly practiced, which may account for the different results. 
It would.~appear to be indisputable that there is a longer reaction time 
for a signal given during the reaction time to a previous signal. 
Welford (1952) proposed the following formula for the second reaction time:-
(I<.~) 
I ~ Intersignal Interval. 'TD2 ~ time to process data from the second 
signal. He later (1968) amended this to take account of feed back from 
the responding organ thus:-
TR ~ time to react 
TP ~ time taken in sense organs and afferent pathways 
TC = Time taken in central mechanisms 
TE = 11 11 11 efferent pathways 
TK = 11 11 11 for Kinaesthetic or other feed back 
to each the brain from the responding limb. 
Since TP1 + TC1 + TE1 = Tl)_ and TP2 + TC2 + TE2 = TD2, the 
second equation reduces to the first if ~ = TP2• 
lst Signal 2nd Signal 
f-I~S~I~ 
TEl ~ 
TPl I TCl = 
Delay TP1 
Some work has shown that reaction time to a second signal may also 
be longer, when this signal is given after the end of the first reaction 
but during the movement time associated with the first signal. Welford 
(op.cit.) suggests that such a signal could only be dealt with after 
Feedback from the first reaction had ended. The following formula was 
proposed as an expression of the time relationships involved: 
A time of 150 m.sec is suggested for TFb1• The symbols used are the 
same as in the previous formula with the addition that TFb1 =Time for 
feedback. TD2 cannot start until TFb1 is complete i.e. within about 150 
m.sec of the finish of the first reaction. Welford suggests that TFb1 
would be eliminated in the case of repetitive workers and others who 
"exercise a skill over a number of years". 
Work has also been done on the influence of a second signal on the 
Choice Reaction Time to a first signal. Gottsdanker et al (1963) found 
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that the first reaction time for a double-choice condition was longer than 
reaction time for a single choice condition. He concluded that reaction 
• 
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time for a choice is lengthened when a subject expects to make a second 
choice which is to be signalled 0.5 secs. after the first signal. It 
should be emphasised that he does not conclude that it is the second 
signal, per se, which affects the reaction time to the first but rather 
the subject's expectancy of a second signal. He was at pains to separate 
the two signals by 0.5 secs. in order to avoid the influence of the second 
signal per se. 
Gottsdanker (1966, 1967) followed this up with experiments to test 
the effect of superseding signals on graded responses made by a single 
anatomical unit - one hand. In these experiments he found that the initial 
reaction time (i.e. time between signal and start of response) was not 
affected by the second signal. He did find that the second signal had an 
effect on the response as opposed to the reaction time to the first signal. 
For inter-signal intervals "of 50 m.secs. through 120 m.secs." he found 
that there was greater reduction in the amplitude and duration of the 
initial response as the inter-signal interval was briefer. He found no 
effect for an inter-signal interval of 240 m.sec. by which ·time the response 
had almost always started, (94% of the trials). He concludes that for 
intervals through 90 m.secs. there was only a small proportion of the 
distributions of which half or more than half could possibly be attributed 
to the first signal alone and that this finding made untenable the existence 
of an invariable condition of imperviousness during the reaction time period. 
Bertelson (1967) experimented with the effect of interstimulus intervals 
on reaction times to both first and second signals. The signals required 
choice reactions with different hands, i.e. it was not necessary to 
curtail ar restrict the first reaction when the second was also required. 
He found R.T.1 to be slightly longer when a second signal followed. The 
second signal was expected by the subjects though on certain trials the 
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precise time of its arrival was not known. Berelson suggests that the 
lengthening of R.T.1 on double trials may have been due to the adoption of 
a more cautious strategy. This finding is in line with that of Gottsdanker 
(1963 ). 
In the same experiment Bertelson also observed the effect of the inter-
stimulus interval on R.T2 and his results in part agree with the single 
channel model but not entirely. He found that R.T. 2 still decreased for 
I I ' positive values of "W" (I,S,I, - R.T.1 ) which implied that occupation of 
the channel lasted on average longer than R. T. 1 . Very interestingly, he 
found that the slope of the curve, when R,T. 2 was plotted against negative 
values of "W", was inferior to 45° which implied that the channel was not 
fully occupied by the first reaction so that something could possibly be 
done about the second reaction during the "refractory period", This 
finding tends to support Gottsdanker's (1966) thesis. Bertelson found 
delays in R.T. 2 with both Regular and Irregular I,S.I,. but with irregular 
intervals the delays were longer. This finding is very difficult to 
explain if the idea of a fully occupied channel is accepted, Bertelson 
explains it by saying that knowledge of when a second signal will come 
makes it possible to programme a faster passage from one occupation time 
to the next. 
Movements as distinct from their initiation have been defined "as 
reactions in which the contractions of the muscles affect the position of 
the moving member" (Stetson and McDill 1923). They classified movements 
as (1) Fixation i.e. holding still, (11) slow movement or controlled 
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movement, muscles contracted with uneven tension,which can be changed 
at any point on its course (111) rapid movement which is a matter of 
preliminary set and which cannot be changed at every point on its 
course. The extent to which movements are subject to voluntary control 
has been the subject of research. Woodworth (1899) quoted by Stevens 
(1951) distinguished two phases of voluntary movement, the first was 
an initial impulse lasting about 0.2 secs. and the second he called 
"current control 11 • A value of about 0.5 secs. was reported for the 
interval between successive adjustments in the current control phase 
Welford (1958b)proposes, on the basis of work by Vince and others, two 
servo loops. The first, he suggests, is a short term loop occupying 
a time of 0.1 secs., concerned with the immediate phasing of movement, 
and not occupying the central decision mechanism. The propos~d second 
loop occupies a time of 0.5 secs., relies on visual feedback and involves 
the central mechanisms. Very little work has been done on stopping 
movement. Bates (reported by Hick and Bates 1950)sbowed that once a 
decision to respond had been taken it could not be revoked in under 0.2 
to 0.25 secs. In this case the signal involving cancellation was given 
prior to any perceived movement. Poulton (1950) reports an experiment 
which indicates that an ongoing movement cannot be stopped immediately. 
He found subjects needed "roughly about 0.25 secs. longer" than ordinary 
reaction time in order to stop moving. He goes on to say that if a bell 
was rung 110.6 secs. before the point was reached at which the movement 
had to be stopped, reaction time, when that point was reached, could 
apparently be eliminated" and that when a bell was rung 0.3 secs. before 
hand the results were intermediate between a no warning and a 0.6 sec. 
warning period. This seems to imply that subjects never take more than 
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0.6 secs. to stop movement though sometimes they can stop in a shorter 
time. There is a relationship between Reaction Times and subsequent 
movements. If the following movement is circular, Reaction Time increases 
(Pacaud 1942). When the following movement required precise aim it was 
found that auditory reaction time was 250 m.sec. instead of the more usual 
150 m.sec. (Brown and Slater-Hammel 1949). Singleton (1954) in an 
experiment concerned with the change of MOvement Time with age, found 
that Reaction Time preceeding a double movement was consistently a 
little· longer than that preceeding a single one. In view of the brevity 
of certain movement times in relation to Response Initiation Times, it 
follows that such movements cannot be controlled en route and must there-
fore be preprogrammed. Hence it is reasonable that more elaborate prior 
programming.should be associated with augmented response latency. 
Practice Effects 
This note is not concerned with explanatory theories of learning. 
Its purpose is to mention some changes noticed in performance with con-
tinued practice. The typical learning curve shows an intial period of 
positive acceleration, followed by a period of steady gain and then ends 
with negative acceleration as the limit is approached. Many curves have 
plateaus before the final level is reached. These may be due to a more 
difficult element in the task which blocks further improvement until 
it is mastered or may be due to practice limits for inferior ways of 
performing the task. (Woodworth and Schlosberg 1954). 
There is evidence that simple industrial tasks continue to improve 
for years. Crossman (1959) shows that, in cigar making, work cycle 
times continued to improve over millions of work cycles. 
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Welford (1968) mentions the following effects of long continued 
practice:-
a) Improved data selection and judgement 
b) Action becomes more precisely adapted to the 
requirements of the task and reliance on detailed 
knowledge of results becomes less. 
c) Long practice may result in reduction of the time 
required to make a choice of response once the 
signal has been identified. 
d) Routines of action are established. In consequence 
incoming data and outgoing action are dealt with 
in larger units. 
Such tendencies lead to increased uniformity and performance 
becomes less variable but they can also lead "to 'rigidity' in the sense 
that action is carried through in the face of clear evidence that it is 
·inappropriate". (op.cit. ). 
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3. THE ARGUEMENr A PRIORI 
The work discussed in the previous chapter leads to the postulation 
of expected relationships between the independent and dependent variables 
in the experiments described later. 
' The dependent variables are Work Oycle Time, Response Initiation 
Time, Movement Time, Reaction Time and the percentage of Work Oycles 
11Br>oken" (i.e. the capacity to cut short an· on going response). The 
independent variables are Subjects, Period of time after the start of 
the working session, Rest Breaks/No Rest Breaks, Practice and the point 
in the Work Oycle at which the rare or stop signal was given. 
Differences between subjects may be expected to affect the dependent 
variables, with older subjects and those with lower scores on the Manual 
Dexterity Test having slower times. Higher I.Q. scores may result in 
subjects becoming bored more easily and this may lead them to work more 
slowly in the middle of the working spell. 
It is difficult to predict the relationship between intra-subject 
differences and the percentage of cycles broken. It might be argued that 
older people should break fewer cycles as their decision time is longer 
than that of younger people. It could equally well be argued that older 
people may compensate for their slowness in decision processes by moving 
more slowly, thus allow themselves greater·,tolerances. Assuming that 
there is a minimum time needed to process a signal to interrupt an ongoing 
response, it might be that younger subjects move too quickly to allow a 
sufficient lapse of time, for this processing, between the rare signal 
and the normal completion of a movement or response. 
The assumption, that the rare signal and its required response is 
a simulation of accident conditions, leads to the expectancy that lower 
scores on the manual dexterity test and higher scores on certain of'The 
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16 P.F. Tes~1 factors will result in fewer Broken Work cycles. The age 
effect is uncertain. 
Allowing for a short warm up-period, for possible boredom effects 
and for end of session attempts to reach a target, the Work cycle Times 
etc. should be negative functions of time elapsing after the start of the 
working session. In short a fatigue effect should be apparent whether 
it is on Work cycle Times or the capacity to perceive and respond to the 
rare signal. Greater variability would also be expected as the time 
elapsing after the start of the working session increased. When Rest 
Breaks are given these fatigue effects should not show themselves in so 
marked a fashion. 
cycle, Response Initiation and Movement Times should improve with 
increased practice and variability should decrease. The effeets of 
increased practice on the Reaction Times and percentage of cycles Broken 
cannot be so readily predicted. The normal improvement, due to practice, 
might occur but it could equally well be that improving skill at the 
repetitive work cycle might lead to "rigidity" and therefore increased 
difficulty in responding to a signal to interrupt that cycle. This 
increased difficulty might be in the central mechanisms or it could be 
that a faster movement time might result in such a decrease in time 
between the rare signal and the normal completion of movement that the 
. r.ot 
usual time necessary to process a response simply woulqrbe be available. 
In the experiments which follow, "Reaction Time 11 is not the time 
required to break or interrupt a work cycle. It includes this time plus 
time for an element of action necessary to turn out the red light (or 
rare signal). It does not differentiate between these, it measuresthe 
entire time between the rare signal and the turning out of the red light. 
The points of injection of the rare signal during response intiation will 
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therefore effect "Reaction Time" differently from any effect they may 
have on 11Cycle Broken" - because a subject cannot start to break the 
cycle until Response Initiation Time is complete whereas "Reaction Time " 
starts with the point of injection. One would therefore expect that 
earlier points of injection would result in longer "Reaction Times" wh.en 
the Interstimulus Intervals were smaller than Response Initiation Time. 
Different points of injection should make no difference to "Reaction 
Times" when the Interstimulus Interval is longer than Response Initiation 
Time providing one makes the assumption that there is no interference 
from fixed periods of feedback. A fixed period of feedback at the end 
of Response Initiation Time/Beginning of Movement Time should result in 
longer nReaction Times" in response to earlier points of injection whereas 
the reverse should occur if the interference is coming mainly from position-
ing efforts at the completion of movement. 
The point of injection of the rare signal into the repetitive work 
cycle might affect the percentage of cycles broken in a number of ways. 
Uhless the second signal is perceived as one with the first, the points 
of injection during Response Initiation Time should make no difference to 
the percentage of cycles broken because in both cases the start of the 
second response should have to wait until the completion of Response 
Initiation Time. When the rare signal is injected during Movement Time, 
the points of injection should make no difference if they are inside feed-
back time for the Response Initiation, or the beginning of movement. 
However if such feedback was eliminated, due to practice, then a difference 
in favour of earlier points of injection might be expected. The lapse 
in time between P1 (first point of injection) and the normal ending of the 
movement would be greater than the lapse of time between P2 and the 
normal ending and thus the first condition would allow more time to process 
responses to the rare signal. 
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When the lapse of time between the rare signal and the normal 
ending of ))bvement was_'_ less than 500 m. sec - 600 m. sec., one would not 
expect the subject to have sufficient time, on average, to process the 
response to a signal to interrupt the movement. A time lapse of 600 m,sec -
700 m,sec. (i.e. the normal movement time less the rare signal delay) 
should allow for successful processing in almost every case in accordance 
with Poultons (1950) results. 
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PART II EXPERIMENTAL INVESTIGATIONS 
' 
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CHAPrER 4 THE PRELI!'IITNARY EXPERIMENT 
INTRODUCTION 
This experiment was very much a preliminary one with two main objects 
viz:-
1. To see whether or not there was a noticeable difference in responses 
to rare stimuli given during Response Initiation Time and Movement 
Time. (Hartnett. 1967. Appendix 5), This information was necessary 
in order to decide whether or not to plan a complicated and large 
scale experiment. 
2. To test equipment under continuous and lengthy use conditions. Such 
testing, which turned out to be very necessary, (eight to eleven weeks 
were needed, to eliminate the weak links) could not be given except 
in the full use situation. One of the points about the intended 
experiments was that, if there was a break-down in the equipment, 
the subject could not be replaced by another the following after-
' 
noon. The data was either lost or the entire experiment was ruined, 
If the equipment wa~~~liable this could happen after weeks of 
experimental work and hundreds of subject hours. In the main experi-
ment, an unbroken period of eight weeks, 560 subject hours, the fact 
that no "Stimulus Cycle" Data was lost and very little Cycle Time 
Data justified the time spent on this initial testing under working 
conditions, 
33 
THE EQUIPMENr 
1. Four Consoles (Please see Figs. 1 and 2) 
Both the green and red lights on the consoles were within 30° 
of the normal visual axis of the subjects. 
The consoles were made of ~11 ply front and back and -/;- 11 ply 
at ends. The buttons, painted white, were of turned sapele 
mahogany i 11 diameter. When the buttons were pressed they operated 
micro-switches. 
2. Work Pieces - ~11 steel ball bearings. 
3. Stimulus Ligllts 
i 11 diameter filament bulbs coloured red and green. The green 
light was turned on by pressing buttons 11B11 and 11C11 .simultaneously 
and holding them. There was a fixed delay of ~ second between the 
' 
initial pressing of the buttons and the illumination of the light. 
The power to the red light was controlled by: 
(1) the experimenter's switch, 
and 
(2) a delay device triggered either by 
(a) the illumination of the green light, 
or 
(b) the release of button 11C11 by the subject. 
Both conditions (1) and (2) had to obtain. Therefore, the experimenter 
was free to choose the work cycle during which the red light should 
come on and also the part of that cycle, but the actual illumination 
of the light was triggered by the subject's movements within her work 
cycle. The subject could turn the red light out by pressing button 11E11 • 
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4. Timing J:evices 
(A) Venner Electronic Millisecond Stop Clocks automatically timed 
the intervals between (l) the illumination of the green light 
and the release of button 11C11 • (Subject's Response Initiation 
Time) OH between the release of button "C" and the depression 
of button 11D11 (Subject's Movement Time). (2) the illumination 
of the red light and the depression of button "E" (Subject's 
Reaction Time). 
(B) The subjects' cycle times were recorded on magnetic tape and 
later transferred to punch tape suitable for feeding into a 
computer (I,C,T, 1900 series). 
(c) A light signal on the EKperimenter 1 s console indicated whether 
or not a subject had broken the work cycle, 
5. General 
The consoles were mounted on tables 26 11 from floor level. 
Four Tan-Sad Posture Chairs were used, The seats and back rests 
were adjustable, The chairs were not padded and subjects l and 3 
brought cushions. 
6. Knowledge of Results 
Four counters which counted the number of cycles done by each 
subject were mounted together within the view of all four subjects 
in order to give them some extra motivation and involve them in some 
L 
competition, This was not found to be satisfactory because subject 4 
became so competitive that she ,disturbed the other subjects, After 
the first few days the counter was removed from view. The subjects 
I 
were given their counts only in the middle and at the end of each daily 
session and the atmosphere became less tense, The data in this paper 
was recorded after an introductory period during which the above 
difficulty was dealt with. 
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SUBJECTS 
Four women wereemployed as subjects, one of whom (Subject 3) had 
previous industrial experience, She had not been engaged on repetitive 
machine work. 
The subjects were well motivated in that all of them wished to work 
or save for some particular object and they were very pleased to get 
part time employment, Three of the women were married and the fourth 
was an unmarried student, 
Two tests were given to,mch subject:- The Wechsler Adult Intelligence 
Test, and the Elfsenck Personality Inventory (Form B), 
Subject 1: Married, Age 54, Right handed, 
Wechsler Scores - I.Q,: Verbal= 115, Performance= 101, Full Scale- 108 
Scaled: " " 40 " " 113 
E,P,I, Scores - &12 L=l 
Sub,lect 2: Married Age 52, Right handed 
Wechsler Scores - I ,Q,: Verbal = 95, Performance - 99, Full Scale 96 
Scaled: " = 53 " 40 " " 93 = = 
E.P.I. Scores - N=ll &17 L=O 
Sub.lect 3: Married, Age 40, Right handed 
Wechsler Scores - I,Q,: Verbal= 110, Performance, = 96, Full Scale = 104 
Scaled: " = 70 " 43 " " 113 = = 
E.P.I. Scores - N=l4 &12 L=2 
SubJect 4: Unmarried, Age 22, Right handed 
Wechsler Scores - I.Q,: Verbal= 125, Performance, = 115, Full Scale = 122 
Scaled: " = 85, " 62 " " =147 = 
E,P,I. Scores - N=l7 &20 L=O 
See Appendix 3 for copies of the Score Sheets and for Notes on the Tests 
The competitiveness of Subject 4 was mentioned in Paragraph 6 of 
the chapter on Equipment. Her initial repeated references to Work Cycle 
counts and to who was doing better or worse than whom, alternately 
irritated and amused Subjects l and 2. Subject 3 was upset to the extent 
that she and Subject 4 started to bicker - with Subjects l and 2 acting 
as peacemakers or amused observers. 
Subjects l and 2 spoke of the youth of Subject 4 a number of times. 
It became obvious that the greater age gap between these two Subjects 
and Subject 4 {as distinct from the lesser gap between Subjects 3 and 4) 
helped them to be more detached than Subject 3 in the matter of competition. 
Additionally Subjects 3 and 4 were seated beside one another and the speeds 
of their respective movements were clearly visible to each other. 
Relationships greatly improved when the knowledge of results method 
was ch~ged. Thereafter there was only the occasional bicker between 
Subjects 3 and 4. 
The E P.I. Neuroticism {"N") Scores for Subjects, l, 2 and 3 were within 
l~ of the Means for the General Population of Housewives and the Normal 
Population. The Neuroticism Score for Subject 4 was more than l~ above 
the Means for the General Population of Students and Normal Population. It 
was within 2~ of these Means. It most nearly approached the Mean Score 
of 16.696 given in the Manual of the ~senck Personality Inventory as 
typical for Obsessional Groups. It also approached that given for Female 
Prisoners:- 16.408 (~senck, Elfsenck, 1964). 
The Extroversbn {"E") Scores for Subjects l, 2 and 3 were within lcr" 
of the Means for the General Population of Housewives and the Normal Population. 
Subjects 4's "E" score was more than Id' above the Mean for the General 
Population of Students and the Normal Population. It was within 2£r of 
these Means. It was clearly very different from such scores given for the 
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Neurotic groups which tend to be lower than those for the Normal Population. 
Female Prisoners tend to have a higher Mean "E" score than the Normal 
Population and Subject 4' s score was within 21J" of this also. 
The I.Q. Scores for Subjects 1, 2 and 3 come in the "Average" 
Classification. Subject 4's Score comes in the "Superior" Classification 
(Wechsler 1955). 
All the scaled scores for Subjects 1, 2 and 3 were ~liJ" from the 
Mean Scores for their respective age groups. Subject 4's Verbal and Full 
Scale scores were > liJ"<21J" above the Mean for her group. Her Performance 
Score -::::: 20"' above her age group mean. 
EXPERIMEN.rAL PROCEDURE AND DESIGN 
1, General (Please see Figs. 3, 4 and 5) 
During a run of repetitive work cycles the subjects were 
presented unexpectedly with a task which involved a break in the 
rhythm and cycle of their repetitive work. 
2. Subject 1 s Repetitive Work Cycle 
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Each of the four subjects performed repetitively the following 
work cycle:-
(1) She picked up a ball bearing from the tray with her right hand 
and dropped it in the feed opening. 
(2) She pressed buttons "B" and "c". futton "B" with her left hand 
and button "C" with her right. 
(3) She held buttons "B" and "c" pressed imtil the green light came 
on(half second delay). 
(4) She then re~sed both of these buttons. 
(5) Following this she moved her hands to buttons "A" and "D" -
button 11A11 for the left hand and button "D" for the right one. 
She pressed bt;ttims 11A11 and "D" simultaneously and the ball 
bearing fell into the output opening. 
(6) She then lifted the ball bearing out of the output opening and 
placed it in the tray. 
(7) She returned to (1) above. 
Forefingers were used to press the buttons. 
3. Procedure when Red Light came on 
Subjects were instructed to stop immediately, no matter where 
they were in their work cycle, and press button "E" in order to turn 
the red light out. The button was to be depressed by using the right 
hand. Subjects were practiced in this procedure before the start of 
the experiment. 
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~. Duration of Experiment 
The experiment continued for three and a half hours a day, 
from 9.00 a.m. to 12.30 p.m., through 20 days, five days a week 
for four weeks. A fifteen minute rest break was given from 
10.30 a.m. - 10.45 a.m. e.g. between Periods 3 and 4. The 
subjects were highly practised for some eight weeks before the 
experiment began. 
5. Dependent Variables 
(1) 
(2) 
(3) 
Cycle Time:-
(x., s.n., %)M3an+2 s.n.) 
Reaction Time:-
(x) 
Response Initiation Time. 
R.I.T. (Stimulus Cycle):-
(4) Movement Time.M.T. 
(Stimulus Cycle):-
(5) % Cycles Broken/Not Broken 
Cycle Broken = 
Cycle Not Broken = 
Duration of each work cycle recorded. 
Time between illumination of red 
light stimulus and subject switching 
it off by pressing button 11E11 
Time between illumination of green 
light and release of button "c". 
Measured only during those work cycles 
in which Red Light Stimulus was given wit 
delay in R.I.T. 
Time between release of button "C" 
and pressing of button 11D11 • J.Veasured 
only during those work cycles in which 
Red Light Stimulus was given with delay 
in M.T. 
If Subjects turned out red light by 
pressing button "E" BEFORE pressing 
button 11D11 • 
If button "E" pressed AFI'ER button 11D11 • 
6. Independent Variables (see Fig.5) 
(1) Days of Experiment (1-20) 
{2) Days of Week (1-5) 
(3) Fortnights of Experiment (1-2) 
{4) Periods in day (1-7) 30 mins each; starting 9.00 a.m. 
(5) Stimulus from Red Light 
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Once, per period, per subject. The stimulus was given 
at one of the following times:-
(a) in each period:- 5, 10, 15, 20 or 25 minutes after the 
period began. These times were randomized - using random 
numbers tables. 
(b) in each stimulus cycle:-
(i) R.I.T.:- with a delay of (D() 10 m.sec. or <(l~ 100 m.sec 
after the illumination of the green light 
(ii) M.T.:- with a delay of ~ 10 m.sec. or (~~ 20 m.sec. 
after the release of button 'b". 
Whether or not the stimulus was given in R.I.T. or M.T. bears 
no relationship to the Cycle Time, Response Initiation Time or Movement 
Time Measurements. Response Initiation Time was measured only in 
those work cycles in which the delay was in R.I.T. and with a change 
in the relevant details .the same is true for Movement Time Measurements. 
The condition does apply to Cycle Broken and Reaction Time measure-
ments and is confounded with Days of Experiment for these dependent 
variables. There was a considerable work-load on the Experimenter -
namely the setting of conditions and the manual recording of all the data 
apar.u from Cycle Times. In a trial run it was found that if the stimulus 
was continually changed in any one day from the R.I.T. to the M.T. 
condition {a procedure neces~ary for balancing over Days, Weeks, etc.) 
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then the Experimenter could not keep track. The continuou~ switching 
also affected the equipment advers:.·oy causing it to become "tempera-
mental 11 • For both of these measurements it was possible to get an 
indication of learning or otherwise from the "Fortnights" independent 
variable. 
8. Notes on Delays within R;I;T; and M;T; (101 20 and lOO m.sec. delay) 
These delays are balanced over six of the Periods of the Day 
but not the seventh during which a zero delay was tried unsuccessfully. 
This lack of balance makes it necessary to look on the significances 
obtained or lack of them with caution - and v~y much only as 
indicators. The results of the X 2 test for Cycles Broken in relation 
to delays is not affected. It is the Analypes of Variance Results, 
for Periods of the Day in particular, Which need cautious interpreting. 
Cycle Time measurements are not affected. These difficulties were 
eliminated in Experiment 2 - the main experiment. 
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DIAGRAM LAYOUT OF EXPERIMENT ( 1966) 
DAYS 1-20 5 10 1 5 20 
• 
WEEKS 1 2 3 4 
DAYS OF WEEK M T w T F M T w T F M T w T F M T w T F 
RIT & M T R!T MT RTT MT RIT MT RrT MT RIT M T RIT MT RIT MT RTT MT RIT MT RJTMT 
( 7 PERIODS IN EACH DAY) 
WEEKS 1 2 3 .. I. . - .. 
ORDER OF DELAYS BETWEEN PERIODS 1- 6 
MT AB BA AB BA AB BA AB BA AB BA 
RIT AB BA AB BA AB BA Al3 BA AB BA 
DELAYS IN PERIOD 7 0 10 0 1 0 10 20 10 20 1 0 10 0 20 0 10 10 20 10 10 100 10 
{
A = 10 m secs 
RI T- STIMULUS GIVEN IN RESPONSE INITIATION TIME B =lOOm sec5 
{
A = 1 0 m secs 
MT- STIMULUS GIVEN IN MOVEMENT TIME B=ZO msecs 
TIME OF RED LIGHT STIMULUS IS RANDOM WITHIN THE PERIOD 
Fig. 5 
• 
cycle times 
recorded in 
week 4 only 
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DESIGN OF ANALYSIS OF VARIANCE (for both Preliminary and Main Experiments) 
Basic Design 
The basic design of these experiments is a simple factorial analysis 
' 
of variance with three factors : Subjects, Days of experiment, and Periods. 
The first order interactions mey be evaluated, and the.'second order 
interaction (SDP) is used as an estimate of residual deviance. 
Source of Variance 
S = Subjects 
D = Day of Experiment 
P = Periods 
SD = Subjects/Deys.Ihteraction 
SP = Subjects/Periods IA 
DP = Deys/Periods IA 
SDP = Residual 
Total 
Degrees of Freedom (Main experiment) 
3 
39 
7 
117 
21 
273 
819 
1279 
Within this analysis, the term Deys of Experiment is further hierJ'chically 
1\ 
divided into the effects of the Week of Experiment and the Day of Week. 
Source of Variance 
E = Dey of Week 
W = Week of Experiment 
Residual Between Deys (EW) 
Total Days of Experiment 
Degrees of Freedom (Main experiment) 
4 
7 
28 
39 
Within this analysis again, the Term Week of Experiment can be divided 
h~r~hically into the Effects of Break/No Break and a residual term repre-
11 ' 
senting the variation between weeks when the effect of breaks has been 
allowed for. 
Source of Variance 
B = Rest Break/No Rest Break 
Residual Between Weeks 
Total Week of Experiment 
Degrees of Freedom 
1 
6 
7 
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(Main 
(Experiment) 
These subdivisions of'the Day of Experiment apply not only to the main 
term 1Day of Experiment 1 , but also _to any interaction term containing 
the letter D - including the residual SDP. 
These are variations on ihis b2Sic design, 2S follows:-
1. . "' In designs II, IIa, III, IIIa, VI and VIa the hteAarchical division 
of the Term Days of Experiment includes Fortnights instead of Weeks. 
2. In designs I and Ia~~m Days of Experiment = Days of Week and there 
is no h$t}rchical division. (This design results from the fact 
that Qycle Time was recorded for one week only in the Preliminary 
Experiment 1966). 
3. The Factor 11B11 , Rest Break/No Rest Break, - a division of the Term 
"W" Weeks of Experiment is not relevant to and is not included in 
Designs I - IIIa. The condition Rest Breaks/No Rest Breaks was not 
part of the Preliminary Experiment. 
4. In designs VI and VIa the Term 11B11 - Rest Break/No Rest Break is a 
subdivision of the Main term 11D11 Days of Experiment instead of a 
subdivision of the term "W" Weeks of Experiment. 
5. In designs III, IIIa, V, Va, VI and VIa the h~rarchical division of 
the term Days of Experiment 11D11 includes another factor "G" = R~I. T/M. T. 
=Red Light Stimulus Delay initiated by start of Response Initiation 
Time or Movement Time. 
6. In addition to the three factors "s" (Subjects), 11D11 (Deys of 
Elcperiment), "P" (Periods), Design V, Va, VI and VIa include a 
fourth factor "H" = Red Light Stimulus Deley of either 10 m.sec. or 
50 m.sec. 2 (In the Preliminary Experiment a X Test was used to 
evaluate the significance of the Deley Factor). 
The layout of each type of Design is given in detail on the pages that 
follow. 
PRELIMINARY EXPERIMENT (1966) 
Designs for Analysis of Variance (including subdivision of 11D11 term) 
Design I - Dependent Variable = Cycle Times. Subjects Combined 
X., Average S.D., 
s = Subjects 
D = Days of Week (Elcperiment) 
P= Periods 
SD = Subjects by Days Interaction 
SP = Subjects by Periods Interaction 
DP = Days of Week by Periods Interaction 
SDP = Residual 
%)M+ 2 s.n. 
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Design Ia. - Dependent Variable = Cycle Times. Subjects Individually 
X., Average S.D., %>M+ 2 S.D. 
D = Days of Week (Experiment) 
P = Periods of Day 
R = Residual = DP 
Design II - Dependent Variables ~ (Response Initiation Time X 
(Movement Time X 
S ~ Subjects 
P ~ Periods 
D ~ Deys of Experiment 
---------~----------------------------------------
E = Deys of Week 
F ~ Fortnights 
EF ~ Residual 
SP = Subjects by Periods interaction 
SD = Subjects by Deys interaction 
SE ~ Subjects by Day of Week interaction 
SF ~ Subjects by Fortnights interaction 
Residual of SD interaction 
PD = Periods x Deys 
PE ~ Periods by Days of Week 
PF = Period by Fortnight 
Residual 
---------------------------------------------
SPE ~ Subjects by Periods by Days of Week 
SPF ~ Subjects by Periods by Fortnights 
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) Subjects 
} Combined 
Residual (overall) = (SPD ~ Subjects by Periods by Deys) - ' 
. -~ 
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Design IIA - Dependent Variables = Response Initiation Time X ) Subjects 
Movement Time X ) Individually 
P = Periods 
D = Days of Experiment 
E = Days of Week 
F = Fortnight 
Residual between Days 
PE = Period by Day of Week 
PF = Period by Fortnight 
Residual (overall) 
Design III.- Dependent Variables= 
S = Subjects 
P = Periods 
D = Days of Experiment 
I 
E = Day of Week 
F = Fortnight 
(Reaction Times X ) 
(% Cycles BJ:>oken ) 
Subjects 
Combined 
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G = R.I.T./M.T. = Red Light Stimulus Delay initiated by the 
start of Response lhitiation Time or J.Vbvenent 
Time 
Residual between Days of Experiment 
SP = Subject by Period Interaction 
SD = Subject by Day of Experiment lhteraction 
--------------------------------------------------
SE = Subject by Day of Week 
SF = Subject by Fortnight 
SG = Subject by R.I.T./M.T. 
Residual between S.D. 
PD = Period by Day of Experiment 
SPE 
SPF 
SPG 
PE = Period by Day of Week 
PF = Period by Fortnight 
PG= Period by R.I.T./M:T: 
Residual between PD 
Residual (overall) 
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Design IIIA - Dependent Variables = (Reaction Times X ) (% of Cycles Broken ) Subjects Individually 
P = Periods 
D = Day of Experiment 
E = Day of Week 
F = Fortnight 
G = R.I.T./M.T. = Red Ldght Stimulus Delay initiated 
by the start of Response Initiation 
Time or Movement Time 
Residual between Days 
PE = Period by Day of Week 
PF = Period by Fortnight 
PG = Period by R.I.T./M.T. 
Residual (overall) 
Design IV - Dependent Variables ~ (Cycle Time 
(Response Initiation Time 
(M::lvement Time 
) 
) 
) 
55 
Subjects 
Combined 
X. 1 Average S. D. 1 %)Mean + 2 S.D. 
S ~ Subjects 
D ~ Day of Experiment 
E ~ Day of Week 
W ~ Week of Experiment 
B ~ Rest Break/No Rest Break 
Residual between Weeks 
EW ~ Residual between Days 
P ~ Period of Day 
SD ~ Subjects by Days Interaction 
SE ~ Subjects/day of Week 
SW ~ SUbjects/Week of Experiment 
SB ~ Subjects/Break/No Break 
Residual Subjects/Week IA 
SEW ~ Residual SD term 
BP ~ Subjects by Periods Interaction 
DP ~ Day of Experiment by Periods Interaction 
EP ~ Day of Week by Period Interaction 
WP ~ Week by Period 
BP ~ Rest Break/No Rest Break 
Residual of WP 
Residual DP 
Design IV continued 
SPE 
SPW 
SPJ3 
Residual of SPW 
Residual Overall 
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Design IVA - Dependent Variables =(Cycle Time 
(Response Initiation Time 
(!Vbvement Time 
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~ Subjects 
) Individually 
X., Average s.D., %)'Mean + 2 S.D. 
D = Day of Experiment 
E = Day of Week 
W = Week of Experiment 
B = Rest Break/No Rest Break 
Residual (Weeks) 
Residual (Days) 
P = Period of Day 
PE = Period of Day by Day of Week Interaction 
PW = Period of Day by Week of Experiment Interaction 
PB = Period by Rest Break Interaction 
Residual (PW) 
Residual (overall) 
Design V - Dependent Variables (Reaction Time X ) (% Cycles Broken ) 
(Response Initiation Time ) 
(Stimulus Cycle) X ) 
(Movement Time ) 
(Stimulus Cycle) X ) 
S = Subjects 
D = Day of Experiment 
E = Day of Week 
W = Weeks of Experiment 
B = Rest Break/No Rest Bre~ 
R = Residual (Weeks) 
G = R:l.T./M.T. = Red Light Stimulus Delay initiated 
by start of Response Initiation 
Time or !lbvement Time 
Residual (Days) 
P = Period of Day 
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Subjects 
Combined 
H = Red Light Stimulus Delay of either 10 m.sec. or 50 m.sec. 
SD = Subject by Day of Experiment Interaction 
SE = Subject by Day of Week Interaction 
SW = Subject by Week Interaction 
SB 
Residual (SW) 
SG = Subject by R.I.T./M,T, Interaction 
Residual SD 
Design V continued 
SP = Subjects by Periods Interaction 
SH = Subjects by Delay Interaction 
DP = Day by Period Interaction 
EP = Day of Week by Period 
WP = Week by Period 
BP = Rest Break by Period 
Residual (WP) 
GP = R.I.T./M.T. by Period 
Residual (DP) 
DH =Day of Experiment by Delay (10 m.sec./50 m.sec.) 
EH = Day of Week by Delay 
WH = Week by Delay 
EH = Rest Break/No Rest Break by Delay 
Residual (WH)) 
----------------------------------------
GH = R.I.T./M.T. by',DeliiY 
Residual (DH) 
PH = Period by Delay 
SEP 
SWP 
SBP 
Residual SWP 
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Design V continued 
SGP 
SPH 
Residual (Overall) 
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Design VA - Dependent Variables = Reaction Time X ) 
% Cycles Broken } 
Response Initiation Time} 
(Stimulus Qycle) } 
M:Jvement Time } 
(Stimulus Qycle) } 
D = Day of Experiment 
E = Day of Week 
W = Week of Experiment 
B = Rest Break/No Rest Break 
Residual Weeks 
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Subjects 
Individually 
G = R.I.T./M.T. = Red Light Stimulus Delay initiated by start 
of Response Initiation Time or Movement Time 
Residual (Day of Experiment) 
P = Period of Day 
H =Red Light Stimulus Delay of 10 m.sec. or 50 m. sec. 
DH =Day of Experiment by Delay (10 m.sec., 50 m.sec.) Interaction 
EH = Day of Week by Delay 
WH = Week by Delay 
BH = Rest Break/No Rest Break by Delay 
Residual (WH) 
Residual DH 
EP = Day of Week by Period 
WP = Week by Period 
Design VA continued •••••.•.• 
BP = Rest ~eak/No Rest ~eak by Period 
Residual (WP) 
GP = R.r:T:/M:T: by Period 
Residual (Overall) 
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Design Vi - Dependent Variables -
S = Subjects 
D = Day of Experiment 
% Cycles Broken ) 
Reaction Time } 
Subjects 
Combined 
------------------------------------------------------
E = Day of Week 
~ F = Fortnights 
B = Rest Break/No Rest Break 
G = R~I~T~/M.T. = Red Light Stimulus Delay initiated by 
start of Response Initiation Time or 
Jlbvement Time 
* Residual (~s) 
H =Delay for' Red Light stimulus (10 m.sec. or 50 m.sec.) 
SD = Subject by Days Interaction 
SE = Subject by Day of Week 
*SF = Subject by Fortnight 
SB = Subject by Rest Break/No Rest Break 
SG = Subject by R.I.T./M~T~ 
*Residual SD 
DH =Day of Experiment by Delay (10 m.sec. or 50m.sec~) Interaction 
EH = Day of Week by Delay 
*FH = Fortnight by Delay 
BH = Rest Break/No Rest Break 
GH = R~I~T~/M.T. by Delay 
*Residual (DH) 
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Design VI continued •••• 
* These elements in the analysis differ from Design V and VA in 
that Fortnights replaces Weeks' and in consequence the Residuals 
also differ in that they are larger in this Design. Therefore 
with the exception of 1B1 which is now tested against Residual 
.{Days) instead of Residual (Weeks), the likelihood of factors 
being statistically significant is less in this design. This 
being so it was unecessary to retest any hierarchy in Designs 
V and VA which was already insignificant. 
Design VIA - Dependent Variables - % Cycles Broken ) 
Reaction Time X ) 
D = Day of Experiment 
E = Day of Week 
*F = Fortnights 
B = Rest Break/No Rest Break 
Subjects 
Individually 
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G = R.I~T~/M.T.=Red Light stimulus Delay initiated by start of 
either Response Initiation Time or MOvement Time 
*Residual (Days) 
H =Red Light Stimulus Delay (lOm.sec. or 50 m.sec.) 
DH = Day by Delay Interaction 
EH = Day of Week by Delay 
*FH = Fortnight by Delay 
BH = Rest Break/No Rest Break by Delay 
GH = R~I~T~/M.T. by Delay 
*Residual DH 
* Please see note at foot of Design VI 
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NOTE ON APPENDICES 
The Appendices contain Tables of Data and Probability Values. 
The Graphs are also to be found in the Appendices and are in "fold out" 
form so that they may be consulted while the text is being read. 
Appendix I contains the Tables and Graphs relevant to the next 
chapter on Results. 
Within the Appendix, all Tables containing Data values are given 
first, followed by the Probability Value Tables, followed by the Graphs 
e.g. Tables 1-15 are tables of Data Values and Tables 16-26 are tables 
of Probability Values. 
The number of Tables and Figures is large. An effort has been made 
to reduce this number to a minimum. In consequence some of the inter-
actions which are significant but from which no pattern can be abstracted 
have not been presented graphically or in tables other than the Probability 
Value Tables. In the next chapter reasons are suggested for their signi-
ficance but where there were no systematic trends further space has not 
been devoted to them. 
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RESULTS 
1. General 
CycleJ Times average out at just over 2 sec., Response Initiation 
Times (Stimulus Cycle) at 186 m.secs., Movement Times (Stimulus Cycle) 
at 390 m.secs., Reaction Times at just over l sec. and the percentage 
of Cycles Broken at approximately 27% (Table l) 
The remainder of this chapter will be divided into sections, 
each one dealing with the effects of all the Independent Variables 
on one Dependent Variable. Each section is headed with the name of 
the Relevant Dependent Variable. 
' 
In contrast the Probability Value Tables in particular have been 
arranged so that the data may be looked at from the point of view of 
the effects of one Independent Variable on all the Dependent Variables. 
It is hoped that this effort to present the results from "two 
sides" will facilitate their clarification and will take account of 
any personal preference the reader may have when envisaging results. 
2. Percentage of cycles Broken 
The Subjects differed v~ry highly significantly from one another 
(Tables 2 and 16. Fig.9). Subject l broke the work cycle most often, 
50% of the time, followed by Subjects 2, 4 and 3 in that order. 
The percentage of cycles broken was affected highly significantly 
for Subjects Combined and Subjects l and 2 individually, by varying 
the point in the work cycle at which the rare stimulus (Red light) 
was given. Subjects 3 and 4 followed the same trend as the other 
Subjects but these two broke so few cycles that a significant result 
was not to be expected (Tables 3, 20 and 21. Figs. 12-15). All Subjents 
broke more cycles when the rare stimulus was given in Response 
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Initiation Time rather than Movement Time. Similarly, the shorter 
the delay in giving the rare stimulus af'ter the start of Response 
Initiation Time or Movement Time, the greater was the number of' 
cycles broken. 
The Days of Experiment had a very highly significant effect on 
the percentage of' cycles broken f'or Subjects Combined and Subjects 1, 
2, and 4 individually. (Tables 12 and 17). This was to be expected 
as the R.I.T. and M.T. conditions were not balanced over days and as 
already stated, these conditions had a major effect on the percentage 
of cycles broken. 
Days of the Week, Periods of' the Day and Fortnights were not 
significant f'or either Subjects Combined or Subjects individually. 
(Tables 11, 13, 14, 15, 18, 19, 22). 
Out of' 105 possible interactions (Table 26) only f'ive were signi-
f'icant so it is very possible that at least one or two of' these f'ive 
resulted from pure chance. Perhaps the most interesting of' these 
interactions is Subject by R.I~T~/M~T; conditions. In all cases where 
any cycles were broken (Table 12), the percentage broken was less in 
the M.T. condition f'or all subjects. However Subject 3 f'or eighteen 
out of twenty days did not break any cycles at all and the resulting 
very small difference between R.I.T. and M.T. conditions in her case 
would be very different f'rom the relationship between these conditions 
in the case of' the other Subjects. This is quite apart from the f'act 
that the M.T. condition resulted in a much greater proportional re-
duction in the percentage of' Cycles BPoken for Subjects 2 and 4 
f'or (approx. 20 to 1) than/Subject 1 (approx. 4 to 1). 
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The interaction,Subjects by Days of Experiment,was highly signi-
ficant but it could' not fail to be if Subject by R.I.T/M.T. conditions 
was. The reasonsfor this have been explained above. 
Another highly significant interaction was Day of Experiment by 
Period. This can probably be attributed to the fact that Periods for 
Days with th~ R.I.T. condition ··show completely different and fluctuating 
trends for Periods for Days with the M.T. condition, which quite often are 
undeviating and at or close to zero cycles broken. 
3. Reaction Time 
The Subjects differed very highly significantly from one·another 
(Tables 2, 16. Fig.lO). Subject 4 was the fastest at 872 m.secs. followed 
by Subjects 2, l and 3 in that order. Subject 3's time was 1189 m.secs. 
The Days of Experiment had no significant effect for Subjects 
Combined but for Subject 2 individually their effect was highly significant 
and for Subjects l and 4 it was significant~ (Tables 10, 17. Figs. 31 
and 32). 
Days of Week and R.I.T./M.T. conditions were significant at 5% 
level only for Subject l. There were no significances for Subjects Com-
bined or for the other Subjects individually. (Tables 7a, 18, 20). 
Periods of the Day had no significant effect either for Subjects Combined 
or Individually. (Tables 7, 19. Figs. 24,27) •. 
Fortnights were not significant for Subjects Combined and only 
for Subject 2 individually (Tables 14, 15, 22). 
No interactions were significant for Subjects individually 
(Table 24). Subjects by Day of Week and Subjects by R.I.T./M.T. condi-
tions were both highly significant. For instance Subjects l and 2 had 
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slower Reaction Times during the M.T. condition whereas Subject 4 had 
a quicker reaction in that condition. The conditions R.I.T./M.T~ made 
no difference to Subject 3 1 s times. It is difficult to interpret these 
results and those of Day of Week in any light other than that of intra 
Subject variability. 
The interaction,Period by Fortnight, is also significant at the 
5% level. For some reason Rea~tion Times in Periods 3 and 4 are longer 
than those in Periods 5, 6 and 7 in the first fortnight whereas the 
reverse is true in the second fortnight. 
4. Response Initiation Time (Stimulus Cycle) 
The Subjects differed very highly significantly from one another 
(Tables 2, 16. Fig.8). Subject 1 had the fastest time at 150 m.sec. followed 
by Subjects 3, 4 and 2. Subject 2 1 s Response Initiation Time was 220 m.sec. 
The Days of Experiment had a very highly significant effect on 
Response Initiation Time for Subjects Combined and a significant effect 
(5% level) for Subjects 2 and 4 (Tables 8.17. Figs.28,29). Both Subjects 
2 and 4 had very long times on Day 3. Both times were over 440 m.sec. 
compared with their average times of 220 m.sec. and 216 m.sec. respect-
ively. These times are reflected in the times for Subjects Combined. It 
is suggested that the statistical significance for Subjects Combined may 
be due to the effect of the times of Subjects 2 and 4 on Day 3 rather than 
to any systematic trend - e.g. learning - of which there seems to be no 
sign. 
Days of the Week showed no significant difference for Response 
Initiation Times for either Subjects Combined or Individually (Table 18). 
Periods of the Day was highly significant for Subjects Combined 
and significant for Subject 2. (Tables 6, 19. Figs.24, 26). No system-
atic trend is visible. 
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There was no ·significant effect either for Subjects Combined 
or Individually for Fortnights. (Tables 14, 15, 22). 
The interactions,Subjects by Periods and Subjects by Day of 
Experiment,were very highly significant. (Table 25. Figs. 26, 29). The 
first seems to be due mainly to fluctuations in the times of Subjects 
2 and 4 and the second to unsystematic differences between all Subjects. 
The same applies to the interaction Subjects by Day of Week which is 
significant at the 5% level only. (Table 25). 
Periods by Day of Experiment is also very highly significant 
(Table 25), but no · pattern emerges. 
5. M::lvement Time (Stimulus Cycle) 
Once again the Subjects differed ver,y highly significantly from 
one another (Tables 2, 16. Fig.ll). Subject 4 was the fastest followed 
by Subjects 3, 2 and 1. This difference was to be expected because when 
a Subject broke a work cycle her movement included Reaction Time. Subjects 
1 and 2 broke the highest percentage of work cycles. 
For Subjects 3 and 4JDays of Experiment were highly significantly 
different. There was no significant difference for Subjects Combined. 
(Tables 9, 17. Figs. 28, 30). There were no significant results for Day 
of Week or Period of Day (Tables 6, 18, 19. Figs. 24, 25). 
Fortnights were significant for Subjects 3 and 4. Subject 3 became 
slower and Subject 4 faster. There were no significant results for the 
other Subjects individually or for Subjects Combined (Tables 14, 15, 22). 
No interactions were significant. (Table 25). 
6. Cycle Time: (X, Average S.D., %)M + 2 S.D.) 
Subjects again differed very highly significantly from one another. 
They differed in X, average S.D., and percentage of cycle times greater 
than the mean plus two Standard Deviations. (Table 2,16. Figs. 6,7.) 
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Days of the Week were significant (5% level) for Subjects Combined 
for the X only (Tables 4, 5, 18. Figs. 16, 20), This ·seems to be due 
mainly to a faster rate on Day 2 Tuesday, 
Periods of the Day were not significant for X. They were very 
highly significant for average S.D. for Subjects Combined, highly signi-
ficant for Subject 2 and significant for Subject l. They were also 
significant for percentage greater than the mean plus two Standard 
Deviations for Subjects Combined and highly significant for Subject 1. 
(Tables 4, 5, 19. Figs. 17,18,19,21,22,23). 
There were no significant interactions for Subjects Individually 
(Table 23) or in the case of average S.D. for Subjects Combined. Days 
by Periods interaction was highly significant for X for Subjects Combined. 
Subjects by Periods and Days by Periods were significant for Subjects 
Combined for percentage of cycle times greater than the Mean plus two 
Standard Deviations. This means that out of a possible 45 values only 
three were statistically significant. The possibility of pure chance must 
be kept in mind. 
The significance of the Subjects by Periods interaction for percentage 
of cycles times) M+ 2 S.D. seems likely to be due to differences between 
the Subjects during periods 2, 3 and 7 particularly (Fig.23). 
The Days by Periods interaction for Cycle Time (X) may be 
due mainly to unsystematic trends ·at. the beginnings and ends of the daily 
work sessions. The Days by Periods interaction for the percentage of 
cycle times;>M + 2 S,D, shows similar unsystematic trends. 
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7. Concluding Remarks 
The results of both experiments will be discussed in the chapter 
titled "Conclusions". At this stage however, it is necessary to remark 
on the particular result which justified the decision to further the 
study. 
The results of this preliminary experiment show without doubt that 
there were noticeable differences in response to the rare signal depending 
on the point in the work cycle at which it was given. Also the responses 
from all of the subjects followed the same trend even when they differed 
quantitively. This result made it worthwhile continuing with the study. 
Responses from different subjects could be studied for a longer period 
of time. It became possible to envisage the collection of sufficient 
data with trends sufficiently similar to make some attempt at curve fitting 
and mathematical prediction worthwhile. Tb these ends a second and more 
complicated experiment was designed and carried out. This experiment is 
described in the next chapter. 
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CHAPrER 5 THE MAIN EXPERIMENT 
INTRODUCTION 
This experiment though very similar to the preliminary one differs 
from it in some important respects. These differences are fully des-
cribed in the section titled "Experimental Procedure and Design". 
One difference ought to be mentioned at this point. In the pre-
liminary experiment no records were made of Response Initiation and 
Movement Times independently of the Stimulus Cycle. Indeed owing to 
limitations of equipment no records could be made of these two times 
in one and the same work cycle. There being no independent measurement 
of these times, they could not be related to the percentage of cycles 
broken (e.g. if the cycle was broken, Movement Time included Reaction 
Time). 
In this main experiment this was one of the defects remedied. 
Independent measurements of these times were made, thus enabling cor-
relation and curve fi~ting procedures to be attempted. 
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THE EQ.UIPMENT 
1. Four Consoles (Please see Figs. 33 and 35;) 
These were very similar to the ones used in the preliminary 
experiment. The buttons were different in that they were mroe 
of black plastic and measured 7/10 11 diam. 
Button 1E1 on the preliminary experiment console was replaced 
by a Strip Switch. The subject pressed this to turn out the Red 
light. The buttons operated Burgess Miniature Micro Switches. 
2. 111 Work Pieces - 2 steel ball bearings. 
3. Stimulus Lights 
FllJ,dpescent lamps with a rise time of 1 m.sec. 6 11 in length. 
Type T.L. 4W/33EIK4. Manufactured by Philips Electrical. 
Each lamp was viewed through a slot measuring 4~" x 9/10 11 • 
These slots were covered by pieces of transparent Red and Green 
1 CINEMOID1 • Reduction in light transmission was negligible in 
the context of the experiment. 
The Green light was operated by pressing Buttons 1 B1 and 
'C' simultaneously as in the preliminary experiment. 
The power to the Red light was controlled as for the preliminary 
experiment. The subject turned the Red light out by pressing any-
where on the strip switch. The strip switch, unknown to the subject,' 
was composed of ten segments each activating a different micro-
switch. A signal on the experimenter's console recorded which of 
these switches had been pressed. 
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4. Timing Devices 
A. Venner stop clocks as in the preliminary experiment but in 
this experiment an extra clock was fitted so that both Response 
Initiation Time AND Movement Time could be recorded for the 
same .. , cycle. 
Reaction Times were recorded as before except that Reaction 
Time became the interval between the illumination of the red light 
and the pressing of the strip switch. 
B. Cycle Times were recorded as for the preliminary exp~iment. 
C. Again a light signal on the experimenter's console indicated 
whether or not a subject had broken the work cycle. 
5. General 
The mounting of the subject's consoles and the chairs used 
were the same as for the preliminary experiment. This time all 
subjects used cushions. 
6. Knowledge of Results 
Four counters recorded the number of work cycles done by each 
subject. In contrast with the preliminary experiment these counters 
were mounted on the subject's consoles and were not in general view. 
Thus it was left to each subject to mention to the others how she 
was doing or not, as she felt. Each subject had continuous knowledge 
of results as far as her own work was concerned. 
SKETCH OF CONSOLE (1967) 
Count er Green light Red light Feed opening 
A B 
21'i~t;-7''---.••,.__- s" --1-'l~----+-
/5!£ 
~--------------------32b---------+----------r~ 
11 
BUTTONS A,B,C,D, )(odia. 
Strip switch Output opening 
LIGHTS 4112 X 9;fo" 
STRIP SWJTCH 151,'; X 13{0' 
FEED & OUTPUT OPENING 3'x 3t 
COUNTER 1~oX 1~ Fig. 33 
'-;' 
- ' .. - ..... · 
---
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Fig. 35 
Flow Diagram for Basic Equipment and Procedure. Stimulus Cycle. Main Experiment 1967 
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DIAGRAM LAYOUT OF EXPERIMENT (1967) 
DAYS 1-40 10 20 3C 4l 
' 
WEEKS 1 2 3 4 5 6 7 8 
rest break no rest b-eak no rest break rest break rest break no rest break no rest break rest break 
DAYS OF WEEK M T W T F M T W.T F M T W T F M T W T F M T W T F M T W T F M T W T F M T W T F 
RJT & MT RITM T. RIT.MT.R!T MT. RIT.MTRIT.M T RJT.M TRI T.MT.RIT MT.RIT.MT.R11M"' RIT.MT.RITh1T.RlT MT.RJTMT.RITMT RIT.M 1R IT.MT. RIT MT.RTT.M lRltMT 
(8 PERIODS IN EACH DAY) 
WEEKS 1 2 3 4 5 6 7 8 
ORDER OF DELAYS BETWEEN PERIODS 
MT AB BA AB BA AB 1¥-. AB BA AB BA AB BA AB BA AB BA AB BA AB BA 
RIT AB BA AB BA AB BA AB BA AB BA AB BA AB BA AB BA AB BA AB BA 
R TT- STIMULUS GIVEN IN RESPONSE INITIATION TTME {A= 10 m secs 
M T- STIMULUS GIVEN IN MOVEMENT TIME B =50 m secs 
TIME OF RED LIGHT STIMULUS IS RANDOM WITHIN THE PERIOD 
()) 
fig. 37 ..... 
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SUBJECTS 
Four women were employed as subjects, none of whom had previous 
industrial experience. All four were married and were pleased to get 
part time employment in order to earn money for Christmas presents. 
Two have since gone back to full time .. eJ1!ployment. 
Four tests were given to each subject:- The Wechsler Adult Intel-
. H ligence Test, The Eysenck Personality Inventory {Form B), The 16 P.F. 
Test" {Form A), and the Stromberg Dexterity Test. 
SubJect 1: Married, Age 59, Right handed. 
Wechsler Scores - I. Q. : Verbal = ll4, Peformance = ll2, Full Scale = ll2 
Scaled: H 70 H 43 H H ll3 
E. P. I. Scores - N=ll E=23 LF4 
Stromberg Score 
- 197 
Subject 2: Married, Age 57, Right handed 
Wechsler Scores - I.Q.: Verbal = ll3, Performance = 112, Full Scale u; 
Scaled: H 69 H 46 H H u: 
E.P.I. Scores - N=l2 E=ll LF5 
Stromberg Score - 198 
Subject 3: Married, Age 29, Right handed 
Wechsler Scores - I. Q. : Verbal = ll3, PE!rformance - 107, Full Scale = lll 
Scaled: H 74 H 55 H H 12: 
E.P.I. Scores - N=9 E=ll LF2 
Stromberg Score 
- 169 
Subject 4: Married, Age 25, Right handed 
Wechsler Scores - I. Q. : Verbal 120, Performance 110, Full Scale=ll6 
Scaled: H 81 H 57 H H 138 
E.P.I. Scores - N=l5 E=6 LF3 
Stromberg Score 
- 175 
See Appendix 4 for copies of Score Sheets and Notes on Tests. 
It was hoped that the change in positioning of the four counters, 
which provided the subjects with lmowledge of results, would avoid the 
excessive competition between subjects encountered in the first experi-
ment. There was still trouble. unfortunately, it failed to show itself 
until the end of the first week of data recording when any possible 
advantage from a further change would have been outweighed by the dis-
advantage. 
Subject 4 decided that the other three were competing too much and 
that she was going to have nothing to do with it. She was going to set 
her own pace at what she considered a reasonable standard. She told 
the other subjects this in no uncertain terms adding that she was going 
to be tired that day as there was no rest break due. She was seated 
beside Subject 3 who was visibly faster than she was. Subject 4 repeated 
these types of remarks throughout the e~periment particularly during the 
"no rest breaks" condition. The other subjects were not affected 
to the extent of any visible ill feeling showing itself. 
Subject 3 was absent for the last week of the experiment. She had 
been waiting for some time to go into hospital for treatment for impacted 
wisdom teeth and a bed suddenly and unexpectedly became vacant. 
She was not disabled from doing repetitive work. Her teeth were 
not troubling her during the experiment. She tried to arrange another 
time with the hospital but it was not !mown when next a bed would be 
available. 
At times the group would chat very much less than usual. The 
experimenter does not !mow why this occurred. It seemed quite spontaneous 
and was not particularly associated with Monday mornings. When these 
silences happened Subject l invariably became visibly restless. She 
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would attempt to start a conversation going, On one memorable occassion 
her failure to do so resulted in tears which immediately had the desired 
effect. Things were soothed over within minutes 
The E.P.I, neuroticism ( 1N1 ) scores for Subjects 1, 2, and 3 were 
< la"from the !Veans for the Housewife and Normal Populations. The score 
for Subject 4 was )1 a', (2 g above these Means, Her score most nearly 
approached the Mean - 14.869 given for Mixed Neurotic groups. 
The Ex:traversion (1E1 ) scores for Subjects 2 and 3 were<ldfrom 
the Mean scores for the Housewife and Normal Populations. 
Subjects 1 1 s 1 E1 score was very high)' 2 c:l above the !Veans for the 
Housewife and Normal Populations. Subject 41 s 1E1 score was low. It 
was>ldand just inside 2d lower than the Mean score of the Housewife 
Population. It was> 2d lower than the mean score for the Normal Pop-
ulation. It ~was) ld but well within 2d of the !Vean score for the 
Obsessional Group. 
The figures used as standard are taken from the Manual of the Eysenck 
Personality Inventory (Eysenck, ~senck, 1964). 
The three factors of particular interest in 1The 16 P.F~ Test' are 
'M' (Autia), 1 G1 (Super Ego), and 1 ~ 1 (self sentiment development), 
High M, Low G and Low ~ are considered to be associated with accident 
proness in both private and professional drivers. 
All four Subjects had average score for 1M1 , Subjects 2 and 4 had 
average scores for 1 ~ 1 , Subjects 1 and 3 had scores( 1(/ from the !Vean 
score for that factor, The scores of Subjects 1 and 4 were average for 
'G'. Subject 3 1 s score was)'lcS<2dbelow the Mean. Subject 2 1 s score 
:= 2 d above the Mean score for Factor 1G1 , 
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Factor •c•· perhaps should be mentioned as it has been linked with 
Eysenck 1 s concept of "general neuroticism". (Cattell, Eber, 1957). 
Subjects 3 and 4 had average scores and the scores of the other two 
Subjects were both(la'below the Mean score. Subject 4 1 s greater dev-
iation above the 1N1 score Mean of the E.P.I. is not reflected in her 
sten acore for Factor 1C1 of the 16. P~F~ Test. 
A lower score in the Stromberg Dexterity Test (s.D.T.) indicates a 
better performance. The younger Subjects 3 and 4 scored considerably 
better than Subjects 1 and 2. The score is the time required to complete 
the test. The more rapidly a subject completes the test the better the 
performance. Norms for several Industrial and Educational Groups have 
been established.: _ '!he Mean score for Female Assembler and Welder 
Applicant~. was found to be 159.7 with a Standard Deviation of 16.4. 
Subjects 3 and 4 were within this range. Subjects 1 and 2 were corn-
paratively slow. The 5th Percentile score is given as 194. It has been 
found that older workers as a group tend to get poorer s.D.T~ scores 
(Stromberg, 1951). 
The I.Q.. scores for all subjects come in the 11BJ:oight Normal" Clas-
sification (Wechsler, 1955). The Scaled scores for Subjects 1,·2 and 3 
are ( lCffrom the Mean scores for Verbal, Performance and Total Scaled 
scores for their age groups. Subject 4 1 s Performance score is< 1 (jfrom 
the Mean for her age group. Her Verbal and Full Scale scores are) 1 (J" and 
• 
( 2<Tabove the respective means for her group. (Wechsler (1955). 
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EXPERIMENTAL PROCEDURE AND DESIGN 
1. General (Please see Figs. 3, 36, 37) 
The first two paragraphs in the chapter on EKperimental Procedure 
for the preliminary experiment apply also to this experiment. 
2. Procedure when Red Light came on 
Subjects were instructed to stop immediately, no matter where 
in the work· cycle, and Press the strip Switch to turn out the Red 
light. They. were told they could press the Strip Switch anywhere 
along its length. It had to be depressed by using the right hand. 
Subjects were practiced in this procedure before the start of the 
experiment. 
3. Duration of EKperiment 
The experiment continued for ~ hours per day from 9 a.m. to 12.30 
p.m. through 40 days, 5 days a week for 8 weeks. The subjects were 
practiced for a week before the experiment began. 
4. Dependent Variables 
(1) Cycle Time:- (CT) (X., S.D., %)M9an+2 S.D.) 
Duration of each work cycle recorded 
(2) Reaction Time:- (RT) (x) 
Time between illumination of Red 
Light and Subject turning it off 
by pressing Strip Switch. 
(3) Response Initiation Time:-(RIT) Time between illumination of Green 
(X., S.D., %>Mean+2 S.D.) 
light and release of Button 'c'. 
A sample of ten recorded for each 
Subject for each·period- from the 
same work cycle as Variable (4) 
below. 
(4) Mbvement Time:- (MT) 
(X;·. s.D., % >Mean-12 s.n.) 
(5) Response Initiation Time:-
(Stimulus Qycle) 
(X) 
(6) Mbvement Time (Stimulus 
Cycle):-(x) 
(7) % Qycles Broken/Not Broken:-
Time between release of Button 1 C1 
and pressing of Button 1 D1 • A 
sample of ten recorded as for 
Variable (3) 
As Variable (3) except measured 
only during the work cycle in which 
the Red light stimulus was given 
(Both when delay in RIT and MT) 
As Variable (4) except measured 
only during work cycle in which 
Red light Stimulus was given (both 
when delay in RIT and MT) 
Cycles Broken = If Subjects turned out Red light by 
pressing Strip Switch BEFORE pressing 
Button 'D'. 
Qycles Not Broken = If Strip Switch pressed AFTER 
(8) Location on Strip Switch:-
(M:>de) 
5. Independent Variables (See Fig. 37) 
(1) Days of Experiment 1 - 40 
(2) Days of Week 1 - 5 
(3) Weeks of Experiment 1 - 8 
(4) Fortnights of Elcperiment 1 - 4 
B..ttton 1 D1 • 
Locations 1 - 10 dependent on where 
the Subject pressed the Switch. 
(5) Periods in Day 1 - 8. 25 minutes each; starting 9.5 a.m. 
(6) With rest breaks and without 1 - 2. A ten minute rest break 
was given between 10.40 a.m. and 10.50 a.m. between Periods 
4 and 5 during weeks 1, 4, 5 and 8. 
(7) Stimulus from Red light. Once, per period, per Subject. 
The Stimulus was given at one of the following times:-
a) in each period:- 5, 10, 15, 20 or 25 minutes after 
the period began. These times were randomized -
using random numbers tables. 
b) in each stimulus cycle:-
(i) R.I.T. :- with a delay of (0() 10 m. sec. or 
Y1) 50 m.sec. after the illumination of the 
green light. 
(ii) M.T.:- with a delay of Pt) 10 m.sec. or ({3) 
50 m.sec. after the release of Button 'C'. 
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These different delays were balanced over Days of Week, ~eriods 
in the Day and Rest and No Rest ~eaks conditions. 
This Variable does not effect Qycle Time, Response Initiation 
Time and Movement Time which were not connected with the Work 
Qycle in which the Red Light stimulus was given (Stimulus Qycle). 
6. General 
The demgn was optimised so as to obtain the most relevant information 
consistent with the Equipment's and Experimenter's reliability. Both 
imposed constraints. For instance - for the Stimulus Qycle Data, the 
. I I 
R.I.T. and M.T. delay conditions are not balanced over Days of Experi-
ment and Weeks. Even more than in the preliminary experiment there was 
a considerable load on the experimenter - namely the setting and 
recording manually of all the data apart from Qycle Time. Even more 
data ~as collected than in Experiment 1. Finally in this experiment 
also the continual switching affected the equipment adversely. The 
switch was set each day to either the R.I.T. or M.T. delay. The 
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result was that one could be certain that the Stimulus Delay, Period, Day 
of Week and With and Without Rest Breaks factors were reliable for 
"Cycles Broken" and "Cycle Not Broken". 
In the case of the Stimulus Cycle Data, Days and Weeks of Exper-
iment would be confounded with R.I.T. and M.T. delays. This was con-
sidered to be a reasonable sacrifice for R.I.T. (Stimulus Cycle) and 
M.T. (Stimulus Cycle). Particularly so in view of the fact that 
duplicate and more comprehensive Data for Response Initiation Time 
and Movement Time was collected in cycles other than the Stimulus 
Cycle. Therefore;WRsrflo information lost for this data due to con-
founding. 
The 10 m.sec. and 50 m.sec. delays 
were balanced over all factors. 
within R.I.T. and M,T. 
The most serious affect of the lack of balance mentioned above 
was the loss of information concerning any possible learning or reverse 
effects for Cycles Broken and Reaction Time. For these reasons a 
second analysis of Variance was carried out for Cycles Broken and 
Reaction Times with Fortnights as an independent variable. (Both 
the R,I.T;/M;T. conditions and the Rest Break/No Rest Break conditions 
were balanced over Fortnights). This analysis was capable of giving 
the information about learning or its reverse, for the two depend~nt 
variables affected. 
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RESULTS 
l, General 
The average Cycle Time was 3 secs., Response Initiation (Stimulus 
Cycle) 118 m.sec., Movement Time (Stimulus Cycle) 933 m,sec., Response 
Initiation Time lll m.sec., Movement Time 456 m,sec., Reaction Time just 
over l sec. and the percentage of cycles broken was 51% (Table 27). 
The Days of Ex:periment were either Significant, Highly Significant 
or Very Highly Significant for every Dependent Variable for both Subjects 
Combined and Individually (Table 63). This was to be expected as Days 
included so many other sources of variation. It is not proposed to 
refer to Days under the separate headings for each Dependent Variable. 
At this point it is as. well to mention again that Subject 3 was 
absent for the last week of the Ex:periment. It is necessary to be aware 
of this when looking at the Tables and Figures for Weeks for Subjects 
Combined, In the Figures for Weeks the lines are discontinuous between 
Weeks 7 and 8 as a reminder of Subject 3 1 s absence. 
2. Percentage of cycles ~oken 
The Subjects differed very highly significantly from one another. 
(Tables 28, 62, 78. Fig. 44). Subject 4 broke the work cycle most often, 
81% of the time, followed by Subjects l, 2 and 3 in that order. Subject 3 
only broke the cycle 19% of the time. The condition Response Initiation Time/ 
Movement Time affected the percentage of cycles broken very highly signi-
- ficantly for Subjects Combined and all four Subjects Individually. The 
10 or 50 m.sec, delays also affected the percentage of cycles broken, very 
highly significantly for Subjects Combined and Subject l, highly significantly 
91 
for Subject 3 and Significantly for Subject 2. (Tables 30, 68, 69. 
Figs. 45-49). All subjects broke more cycles when the Rare Stimulus 
was given in Response Initiation Time rather than Movement Time. 
Similarly in the case of Subjects 1, 2 and 3 the shorter the delay in 
giving the Rare Signal after the start of Response Initiation Time the 
greater was the percentage of cycles broken. Subject 4 did not follow 
this pattern for the delays after the start of Response Initiation Time. 
In her case a 10 m.sec. delay resulted in 94% cycles broken while a 
50 m.sec. delay resulted in 96% broken. All subjects broke more work 
cycles when the Rare Stimulus was given at the shorter delay after the 
start of Movement Time. 
The mean Response Initiation Timesand Movement Times of each Subject 
were calculated. The means of Response Initiation Time plus Movement Time 
gave an estimate of how long each Subject took from steps 3 to 5, inclusive, 
of the work cycle. (Fig.3). The means of Movement Time alone gave an 
estimate of how long each Subject took from Steps 4 to 5, inclusive, of 
the cycle. Elf subtracting the Rare Stimulus· delays from these times it 
became possible to estimate measurements called "Residual Times" - which 
could take one of two forms, viz:-
A. R.I.T, !-- M,T, 
-
(10 Residual R.I.T. plus M.T. (50 
B. M,T. - (10 (50 = Residual Movement Time. 
These measurements were estimates, for each subject, of the duration in 
time between the giving of the Rare Signal and the point of time in an 
non stimulus cycle at which the subject usually pressed Button 'D'. (Once 
Button 1D1 was pressed in a Stimulus Gycle it was not possible to break 
that cycle). These measurements may be thought of as the time remaining 
to a Subject during which it was possible for her to break or interrupt 
the work cycle instead of following the alternative of completing it with-
out interruption. 
The percentage of cycles broken by each Subject was plotted against 
the corresponding Residual Time. In the case of 'A' the plot simply followed 
the Subject order of percentage of cycles broken and the Residual Time order 
within Subjects (Table 36). In the case of 1B1 however, the percentage 
of cycles broken followed the~order of the Residual Movement Times, despite 
the fact that the times of Subjects 1 and 2 overlapped. (Table 35, Fig.54). 
In order to investigate the relationships further, it was decided to plot 
the percentage of cycles broken per subject per week against the corresponding 
Residual Movement Times. Thus there were two measurements per Subject per 
week yielding sixty two points in all (Table 35a. Figs.55). Subject 3 was 
absent for the last week which accounts for the loss of two points. The 
correlation coefficient between percentage of cycles broken and Residual 
Movement Time was calculated and found to be 0.82. This value was stat-
istically very highly significant (~01 = 0.325). This significance 
encouraged an attempt to fit a theoretical curve to the data. This was 
done (Table 35b. Fig.55). Two curves fitted the data very highly signi-
ficancly (.(0.001). The first was a straight line:- Y = A.X + B with 
A = 0.2055 B = 56.7014. This accounted for just over two thirds of 
the variation. The second formula was Y = A.eEOC+C. This formula 
accounted for considerably over two thirds of the variation in the 
data. 
The Days of the Week (Tables 33, 64, Figs. 52, 53) had a highly 
significant effect for Subjects Combined in the Design V analyses (Weeks 
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was a hierarchical division of Days). In Design VI, when Fortnights was 
a hierarchical division of Days, there were no significance$. (Table 75). 
There were no significances, in either analysis, for Subjects Individually. 
The pattern for each subject follows an identical trend with poorer per~ 
formances on Tuesdays and Thursdays. 
In the first analyses, Weeks of Experiment were very highly signi-
ficant for Subjects Combined and Subject 2. They were highly significant 
for the other Subjects (Tables 33, 65. Figs. 50,51). In th~ analyses 
the effect of weeks included the effect of the Rare Signal being given in 
Movement Time for three days out of the five in alternate weeks. The 
same applies to the Rare Signal being given in Response Initiation Time. 
A second analyses by Fortnights avoided this. (The same arguement applies 
to the dependent variable "Reaction Time"). Fortnights had a very highly· 
significant effect on the percentage of cycles broken for Subjects Com-
bined and Subject 2. They had a highly significant effect for Subject 4 
and a significant effect for Subject 3. (Tables 31, 76). There was no 
significance for Subject 1. On the whole the number of cycles broken 
showed a decrease as the fortnights progressed. Subject 1 was an excep-
tion. She remained practically steady for the first three fortnights and 
only dropped in the last. This difference on the part of Subject 1 would 
also account for the very high significanceof the Subject by Fortnight 
Interaction (Table 79). 
Periods of the Day had no significant effect on percentage of cycles 
broken for either Subjects Combined or Subjects Individually, (Tables 34,67). 
The Rest Breaks/No Rest Breaks condition was highly significant for 
Subject 1 and significant for Subject 3. The effects were in opposite 
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directions. (Tables 32, 77). There were no statistical significances 
for the other Subjects or for Subjects Combined. 
The Subject/Day interaction was very highly significant but in 
itself this is not very interesting because Days include so many other 
variables, for instance Subject by R.I.T./M.T. conditions. (S X G). 
This last interaction was very highly significant (Tables 30,73,79). This 
can be accounted for by the different relationships between the conditions 
for the various Subjects. Subjects 2 and 3 broke approximately five 
.times more cycles for the R.I.T. condition than for the M.T. condition. 
The ratios for Subjects 1 and 4 were 2.5 to 1 and 1 to 0.66 respect-
ively. A similar inter subject variation in ratios occurs for the delay 
conditions 10 m.sec. and 50 m. sec. This accounts for the high significance 
of the interactionS X H. (Tables 30, 73). 
Subject/Week was very highly significant. This can be accounted 
for mainly by Subject 1 1 s comparative steadiness until Week 5 followed 
by an increase in cycles broken in Week 6. All the other Subjects broke 
fewer cycles in Week 6. There are other intra subject variations (Fig.5l) 
for instance Subject 1 1 s very much steeper drop in percentage of cycles 
broken in Week 8 and Subject 4's sudden increase in Week 7. The most 
notable difference is Subject 1 1 s different trend. 
The Subject/Rest Breaks Interaction was very highly significant 
(Tables 32, 79). Three of the Subjects showed improvement in the Rest 
Breaks condition and the reverse was true for the other Subject. 
There were no significant interactions for Subjects individually. 
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3. Reaction Time 
The Subjects differed very highly significantly from one another 
(Tables 28,62. Fig.4l). Subject 3 had the fastest mean time at 603 m. sec. 
and Subject 1 the slowest at 1339 m.sec. The times of the other two Subjects 
were approximately l sec. each. The range of Reaction Time for Subjects 
Combined extended from 0.4 secs to 2.6 secs. The majority of times were 
between 0.5 sec. and 1 sec. with a peak between 0.8 and 0.9 secs. (Table 
38. Fig.62). 
Days of the Week had no significant effect either for Subjects 
Combined or Subjects Individually. All Subjects had faster. Reaction T mes 
on Fridays than on Thur~days. Apart from that no systematic trend is 
observable {Tables 43,64,75). 
Fortnights had a very highly significant effect on Reaction Times for 
Subjects Combined and Subject l only. (Tables 40,76). No systematic trends 
are visible. Weeks had a similar statistical significance. {Tables 42,65, 
Fig.63, 64). The main reason for the effect seems to be the learning 
curve exhibited by Subject l. Periods of the Day had no significant 
statistical effect for either Subjects Combined or Subjects Individually 
(Tables 43,67). 
Rest ~eaks/No Rest ~eaks condition had a very highly significant 
effect for Subjects Combined and a highly significant effect for Subject l. 
(Tables 41, 77). All Subjects had faster Reaction Times in the No Rest 
Breaks condition 
Reaction Time was effected by the point of Stimulus ,injection {i.e. 
in R.I.T. or M.T.). The effect was very highly significant for Subjects 
Combined and Subjects 1 and 2 individually. It was highly significant 
for Subject 3 and not significant for Subject 4. (Tables 43a, 78). The 
delays of lOm.secs and 50 m.secs had significant effects on the 
Reaction Times of Subjects l and 3 but there were no significant effects 
for the other two Subjects or Subjects Combined (Tabres 43a, 69). 
The Subjects/Days of Experiment interaction was very highly 
significant, which can be explained by Days including most other inde-
pendent variables. The Subjects/Weeks interaction was also very highly 
significant (Table 73). Subject l's steep learning curve, as compared 
with the other Subjects, has already been commented on. The Subject/ 
Fortnights Interaction was very highly significant. (Tables 40, 79). 
This is likely to be due to the very large differences between the four 
average times of Subject l over successive fortnights in contrast with 
the fairly steady average times of the other Subjects. 
The interaction Subjects/Rest Breaks/Periods was significant at 
the 5% level. This is very difficult to interpret and would seem to 
be due to differenc~ one example of which would be:- Subject 1· 
increased the length of her Reaction Times in Period 3 under the Rest 
Break Condition and decreased under the No Break Condition while Subject 
4's trends were the reverse of this. All this has then to be compared 
with another period, P6 for instance. The trends in this period are 
reversed for the Subjects and Rest Breaks/No Rest Breaks Condition. 
No systematic information emerges from a survey of the whole picture in 
those terms. 
There were no significant interactions for the Subjects Iddividually. 
4. Re spouse Initiation Time (X, Average S. D., %>M + 2 s. D. ) 
The Subject's times differed very highly significantly from one 
another in both their means and average Standard Deviations. There were 
no significant differences between Subjects for percentage of times 
greater than the mean plus two Standard Deviations (Tables 28, 62, Fig.40.). 
Days of the Week had a highly significant effect on the mean times 
of the Subjects Combined and were significant for Subjects 1 and 2 but 
not for the other two Subjects. They were not significant for the average 
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Standard Deviation or for the percentages greater than the mean plus 
two Standard Deviations. (Tables 53, 64, Figs.89-92). No ~stematic 
trends were observable for either of the last two dependent variables. 
The mean times of all Subjects were slowest on Monday. Subjects 2 and 
3 continued to improve their times fairly steadily each day. Their 
fastest times were on Fridays. Subject l 1 s rate of improvements on 
Tuesday, as compared with Monday, was not continued through the remaining 
Days of the Week. Her aowest times were on Monday. Subject 4's slowest 
times were also on Monday and her fastest on Tuesday. 
Table 65 shows that Weeks of Experiment had significant effects on 
the three measurements (X, Average S.D., %>M+ 2 S.D ) but Residual 
(Weeks) is more relevant because it concerns the effect of Weeks without 
the Rest Br>eak/No Rest Br>eak effect. Residual (Weeks) had a very highly 
significant effect for the mean times of the Subjects Combined and of all 
the Subjects individually. It had a significant effect for the average 
Standard Deviation of Subjects Combined and Subject 2. This effect was 
very highly significant in the case of Subjects 1 and 4. There were no 
statistical significances for percentage of times greater than the mean 
plus two Standard Deviations. (Table 49, 50, 66. Figs. 77-82). The average 
times for Subjects 1, 2 and 3 show fairly steady learning over the weeks. 
Subject 4 was faster in the first week. The average Standard Deviations 
of the times of all Subjects increased in Week 2, apart from which there 
were no· systematic trends. The percentage of times, greater than the mean 
plus two Standard Deviations, fluctuatEdunsystematically. 
Periods of the Day were very highly significant for the average times 
of the Subjects Combined and Subject 1. They were significant for Subject 
4. The only significance for the average Standard Deviation was for 
Subject 4's times. There were no significances for the percentage of 
times, greater than the mean plus two Standard Deviations. (Tables 51, 
52, 67. Figs. 83-88). The times for the Subjects Combined show an 
improvement until Period 4. Thereafter they fluctuate. The times for 
Subjects Combined result more from an averaging out of differences in 
the times of Individual Subjects rather than from a reflection of similar 
trends. 
The average Standard Deviations of the times of Subjects 2, 3 and 4 
were greater in the second period of the day than in the first. They 
were greater in the penultimate period than in the last one (Period 8), 
for all Subjects. 
The Rest Breaks/No Rest Breaks condition was statistically insigni-
ficant for Response Initiation Time. 
The Subject/Days and Subject/Weeks interactions were very highly 
significant for the mean and average standard Deviation (Table 71). The 
high significance in the case of weeks seems mainly due to the difference 
in the trends of Subject 4 1 s times as compared with those of the other 
Subjects (Figs. 78,82). The same applies to the Subject/Periods interaction. 
The interactions in the analyses for the Subjects Individually were 
very few and except in the case of Weeks/Periods for the mean times are 
not reflected in the interactions for Subjects Combined. The Weeks/Periods 
interaction for Subjects Combined was significant at the 5% level only. 
The differences in trends were not systematic. 
5. Movement Time. (X, Average S.D., %)M+ 2 S.D.) 
The Subjects differed very highly significantly from one another in 
both their mean times and average Standard Deviations (Tables 28,62. 
Figs. 39). 
99 
Days of the Week had a very highly significant effect on the 
mean times of Subject l and a significant effect on Subject 2 1 s times. 
They w~e significant for the average Standard Deviation for Subjects 
Combined and Subject 3 and highly significant for Subject 1. The only 
significance for the percentage greater than the mean plus two Standard 
Deviations was at the 5% level for Subject 1. {Tables 58, 64. Figs. 
1~5-108). Subjects 1, 2 and 3 all have faster times on a Friday than 
on any other day of the Week. All Subjects have smaller average Standard 
Deviations on that Day. 
There were quite a number of statistical significances for the 
effect of Weeks (Table 65) but Residual (Weeks) is more relevant (i.e. 
excludes Rest Breaks/No Rest Breaks effect). Mean Movement Times fer 
Subjects Combined and Subjects 1 and 2 individually were affected very 
highly significantly. The mean Movement Times of Subjects 3 and 4 were 
affected significantly. The average Standard Deviations of Subjects 1 
and 2 were affected very highly significantly and significantly respect-
ively. The percentage of cycle times greater than the mean was affected 
significantly for Subjects 1 and 2. (Tables 54, 55, 66. Figs. 93-98). 
The mean movement times in general show learning over the weeks even if only 
by a small fraction for Subject 3. The Subjects follow individual patterns 
for the average Standard Deviations and the percentage of times greater 
than two Standard Deviations above the mean. 
Periods of the Day were significant for the mean times of Subjects 
1, 2 and 3 and highly significant for Subject 4. They w~e significant 
and highly significant for the average Standard Deviations of the times 
of Subjects 2 and 3 respectively (Tables 56, 57, 67. Figs. 99-104). 
Each Subject has a different trend in times over the periods. This applies 
to the means, average Standard Deviations and percentage of times greater 
than the mean plus two Standard Deviations. 
lOO 
The Rest ~eaks/No Rest ~eaks Condition had no effect on Movement 
Times. 
Table 71 shows that quite a number of interactions were significant 
at various levels. Everyone of these includes Subjects as one element 
in the interaction. Subjects differed unsystematically. (Figs. 94, 96, 
98, lOO, 102, 106, 108). 
6. eycle Time (X, Average Standard Deviation, %)-M+ 2 S.D.) 
The Subjects differed very highly significantly from each other 
(Tables 28, 62. Fig. 38). 
The Days of the Week were significant for the Average Standard 
Deviation of Subject l 1 s times. There were no other significances. 
(Tables 48, 64.). 
Residual (Weeks) was highly significant for the mean times of the 
Subjects Combined and Subject 2 and very highly significant for those of 
Subject l. This independent variable was also highly significant for 
the average Standard Deviation of Subject 2 1 s times and significant for 
those of Subject 1. The percentage of times greater than the mean plus 
two Standard Deviations was effected highly significantly for Subjects 
Combined, Subjects l and 2 and significantly for Subject 3. (Tables 44, 
45, 66. Figs. 65-70). 
Subu~cts l, 2 and 3 show some learning over the eight weeks. 
Subject 4 seems to show none for the mean eycle times. The average 
Standard Deviations of the Subjects mean times fluctuate considerably 
and to no fixed pattern. The same may be said for the percentage of 
times greater than the mean plus two Standard Deviations. The most that 
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can be said is that there was a slight increase over the eight weeks. 
Periods of the Day were very highly significant for themean times 
of Subjects Combined and Subject 4. They were significant for the average 
Standard Deviations of Subject l 1 s and 4's times. There were no signi-
ficances for the percentage of times greater than the mean plus two 
Standard Deviations (Tables 46, 47, 67. Figs. 71-76). The Subjects' mean 
cycle times were remarkably steady over the Periods, Subject 4's times 
excluded. Her times were approximately a third of a second slower at the 
end of the working session. Subjects followed individual patterns for 
the other two ·measurements (i.e. average S.D., %)M+ 2 S.D. ). 
The Rest Breaks/No Rest Breaks Condition had a highly significant 
effect on the mean cycle times of Subject 4 only. Subjects l and 3 slightly 
improved their times in the No Rest Breaks Condition. The reverse occured 
for Subjects 2 and 4. Subject 4's cycle time slowed by about a fifth of 
a second (Table 6la, 70). 
The most interesting interaction was Rest Breaks/No Rest Breaks by 
Periods. This was significant for the mean cycle times and highly signi-
ficant for the average Standard Deviation of Cycle Times. (Table 59, 60, 
61, 71. Figs. 109-123). The average cycle times over the Periods in the 
No Rest Condition for the Subjects Combined are higher than in the Break 
Condition. The same is true for Subjects 2 and 4 for all periods. In the 
case of Subject l the period after the restbreak has faster times than 
the same period when no break was given. Subject 3's times are considerably 
faster in the No Rest Breaks Condition but the tendency is for them to get 
longer as the session progresses. This tendency is reversed in the Breaks 
Condition. It is interesting that in every case, except the+No Break 
Condition for Subject 4, there is an improvement in the last period of 
the working session as compared with the penultimate period. 
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Both Individually and Combined, the Subjects have higher average 
standard Deviations for most periods in the No Breaks Condition. Except 
in the case of Subject 3 the same is true for percentage of cycle times 
greater than the mean plus two Standard Deviations. 
7. Response Initiation Time (Stimulus Cycle) 
There is not much to be gained from a lengthy analyses of this 
variable. The results, obtained from analysing Response Initiation Times 
other~than those in the stimulus Cycle, provide a more comprehensive 
survey based on a greater amount of data. 
The most relevant point of interest is that there should be a 
reasonable resemblance between the two sets of data so that they may be 
considered as coming from the same population. 
The average Response Initiation Time (Stimulus Cycle) for Subjects 
Combined is 118 m.sec. The Average Response Initiation Time, from the 
other cycles, is 111 m.sec. (Table .27). This is very close and confirms 
the idea that it is not necessary to go into detail about both sets of 
results. There is a similar closeness in times for each Subject Individually. 
(Table 28. Cf.Figs. 40 and 43). The range for Response Initiation Time 
(Stimulus Cycle) supports the idea of close similarity between the two 
sets of data (Table 38. Fig.60). 
The average Response Initiation Times in the Non-Stimulus Cycle were 
tested against the average times in the Stimulus Cycle using the "t" test. 
No significant differences were found either for Subjects Individually or 
for Subjects Combined. The same holds true when Response Initiation Times 
in the Stimulus Cycle were broken down into times forcycles in which the 
Stimulus was given with a 10 m.sec. Delay and a 50 m.secs. Delay. (Please 
see Table No. 36a). 
l~a 
However, when Response Initiation Time (Stimulus Cycle) was broken 
down into average times for Cycle ~oken and Cycle Not Broken, there 
were significant differences between these times and average Response 
Initiation Times for the Non-Stimulus Cycle. The Subjects Combined had 
shorter times (Highly Significant) when they failed to break their work 
cycles in response to the stimulus. They had longer times (Highly Signi-
ficantly) when they were successful. Where there is any significant 
result for a Subject Individually the same holds true. Subject 4 did 
not show the same trend but these were no significant results for her 
times. Subject 1 had in effect the same times for the conditions 10 m.sec. 
Cycle Broken and 10 m.sec. Cycle Not ~oken. It should be noted that 
Subject 4 broke a large majority of her work cycles when the stimulus 
was given during R.I.T. 
It would seem that the Subjects were more likely to break their 
work cycles when their Response Initiation Time was longer. 
8. Movement Time (Stimulus Cycle) 
Movement Times recorded during · the Stimulus Cycle did of course 
differ from Movement Times recorded for the other Cycles. This was 
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implicit in the fact that, when a subject broke a work cycle in response 
to the Rare Stimulus, her movement time included Reaction Time. Table 
27 shows that the mean Movement Time (Stmulus Cycle) was approximately 
twice as long as Movement Times recorded in other cycles. Table 28 shows 
that the same is true for the mean times of the Subjects individually and 
that Subject 3 who broke the fewest cycles had the smallest differences. 
between her mean Times (Cf. Figs. 39 and 42 note difference in scales). 
Figure 61 shows the distribution of Movement Times (stimulus Cycle) 
to be bimodal. The first peak was in the region of 300 to 600 m.se.c 
corresponding to when a Subject did not break the work cycle. This may 
be compared with a mean of 456 m.sec. and average S.D. of 44 m.sec. for 
Movement Times recorded in cycles other than the Stimulus Cycles. The 
second peak of the distribution corresponds to when a subject did break 
the work cycle (Table 38). 
This dependency of Movement Times (Stimulus Cycle) on Cycles ~oken/ 
Not ~oken is reflected in the trends taken by this measurement. Table 39 
of these times over Weeks confirms this dependency when it is compared 
with Table 33 and Figure 50 showing the percentage of cycles broken each 
week. 
The dependency is also reflected in the Probability Tables - i.e. · 
Tables 68 and 69. The R.I.T./M.T; and 10 m.sec/50 m.sec. delay conditions 
are very highly significant for both percentage of cycles broken and for 
Movement Times (Stimulus Cycle) for Subjects Combined. 
The same arguement applies to this measurement as to Response 
Initiation Times (Stimulus Cycle). It would be duplication to analyse 
the results lengthily because they have already been dealt with under 
Movement Times from cycles other than the Stimulus Cycle. 
1~ 
9. Location on Strip Switch 
These locations are shown in Tables 28 and 37 and Figs. 56-59. 
Subjects 1, 3 and 4 used the seventh, eighth and ninth locations most. 
Subject 2 used the sixth, seventh and eighth. 
PART III. CONCLUSIONS 
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CONCWSIONS 
The object of this thesis was to try and answer some questions about 
the relationships between the following:-
( (1) ( Point of injection of 
rare signal 
A. Frequency of inter- ) ( (2) Periods of the Day 
ruption of the work ) ( 
cycle. (%of Cycles ) ( (3) Presence or absence of Rest Breaks 
Broken) )-. and..( ) ( (4) Day of Week 
B. Reaction Times ) ( ) ( (5) Week of Experiment (learning) ( 
( (6) Individual Differences 
C. Work Cycle Times (including the elements Response Initiation Times 
and MOvement Times) and (2)-(6) above. 
In addition an attempt was made to note:-
D. Any associations or otherwise between Percentage of Cycles Broken, 
Reaction Times and Cycle Times. 
E. Whether the experimental results suggested any design recommendations 
and/or changes in industrial legislation. 
lo5 
A. Percentage of QYcles ~oken 
where 
(1) Point of injection of the rare signal; The answer to this 
question falls into two parts depending on whether the point of 
injection was during Response Initiation Time or during Movement Time. 
When the point of injection was during Movement Time, the best 
predictor of the percentage of cycles broken seems to be the "back-
wards measurement" from the normal ending of movement to the point 
of injection, i.e. "Residual Movement Time 11 • When an average 
"Residual Movement Time" of 638 m.sec. was available, there was one 
hundred percent successful interruption of the work cycle. The 
success rate decreased to fifty percent when the time' available 
was 556 m.sec. and to zero when only 220 m.sec. was available. These 
Times resemble those reported, in another context, by Poulton (1950) 
and support the idea that Reaction Time is lengthened, when it 
involves a response to a signal given during another, previously 
initiated, response. A formula has been evolved which expresses 
a significant relationship between Percentage of Cycles ~oken and 
Residual Movement Times viz:-
EX: Y = A.e + C 
A = 4.2393, B = 0.4970, c = -ll.0864 
The different response success rates to rare signals given during 
Movement Time do not support the idea that a fixed period of feed-
back (150 m.sec - 190 m.sec) was operative at the end of Response 
Initiation Time /beginning of Movement Time. The points of injection 
of the rare signal were within this period and had feedback, with its 
resultant fixed delay, been operative then the success rates for both 
points of injection should have been the same. It is very clear that 
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the success rates were not the same. The prior point of injection 
invariably resulted in greater success with interruption of the work cycle. 
The Subjects in these experiments were highly practiced and the results 
seem to support the suggestion that such feedback could be eliminated 
with practice. (Welford, 1968) 
Successful responses to stimuli or signals given during MOvement 
Time do not bear any clear relationship to the intervals between the 
points of injection and the green signal initiating movement i.e. to 
interstimulus intervals. This contrasts with the significant relationship 
which such responses bear to "Residual Movement Time". It would seem 
that the dominant factor, affecting the capacity to interrupt a movement, 
is not so much the relative temporal proximity of the first and second 
signals but rather how close the movement is to completion when the second 
signal is injected. 
The percentage of cycles broken, in response to interrupting signals 
given during Response Initiation Time rather than Movement Time, does not 
bear the same neat relationship to Residual Time. MOre cycles were broken 
when Residual Time was longer, i.e. more cycles were broken when the 
point of injection of the rare signal was during Response Initiation Time 
rather than Movement Time, but it was not possible to evolve a formula 
relating ~ercentage of Gycles Broken and Residual Times when the point of 
injection was during Response Initiation Time. 
Times to inhibit the movement still showed the lengthening that is 
generally associated with responses to a second stimulus given close in 
time to a first. 
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The differing response success rates to signals given during Response 
Initiation Time do not necessarily support the idea that second signals 
can be processed during Response Initiation Time. The different rates 
could be due to the earlier red light signals being so close to the first 
or green light signal that both signals were perceived as one composite 
signal. 
When interstimulus intervals were shorter than Response Initiation 
Time, these results tend to support those of Gottsdanker (1966) in so far 
as they show that Response Initiation Time was not affected by the second 
signal. Comparison of R.I.T's from Stimulus and Non-Stimulus Cycles shows 
that both sets of times come from the same population so that R.I.T. was 
not affected by a second signal which was unexpected and which was concerned 
with the alteration of the first response rather than with the initiation 
of a separate and expected response. (Cf. Gottsdanker 1963, Bertelson 1967). 
Whereas the average R.I.T. for all the Stimulus Cycles, and for the 
Stimulus Cycles with r.s. Intervals of 10 m.secs. or 50 m.secs. are not 
different from the average R.I.T. for the Non-Stimulus Cycle, this does 
not hold when the Stimulus Cycles are broken down into Cycles Broken and 
Not Broken. The average Response Initiation Times are longer when Cycles 
are broken and shorter when they are not. This tempts one to conclude 
that perhaps the breaking or not of the cycle did not affect R.I.T. but 
that the length of R.I.T. may have affected the breaking of the cycle, when 
the rare signal was given during R.I.T. Gottsdanker (1966) does not give 
any figures showing a relationship - if there was any - between the length 
of R.T. (R~I.T~ in this experiment) and the duration of response and 
unfortunately in this experiment the amplitude and length of response were 
not measured in the say was as in Gottsdankers experiment, so no comparisons 
can be made. The responses in the two experiments were different in kind. 
lo8a 
,• 
The Subjects in Gottsdanker's experiment were required to slide a pointer 
in a groove in one of two directions over one of two very short distances, 
In this experiment the Subjects made a free ballistic type movement over 
a much longer distance and always to the right. It was never necessary 
to vary this movement in the uncorrected condition, In any case the 
average R,T, was longer in Gottsdanker's experiment, which one would expect 
when a choice R,T, is compared with a rather more practiced simple one with 
a fixed fore period, Possibly, as in the case of Subject 4 whose R,I.T, was 
longest, no relationship would show itself if the length of the R.T's in 
Gottsdanker's experiment were compared with the length and amplitude of 
responses, The effect may only show itself with very short and highly 
practiced R,T's which are part of a repetitive cycle, 
Period of the Day; ) 
) 
(2) 
(3) Presence or absence of Rest Breaks; ) Any difficulty which the subjects 
experienced in interrupting the work cycle cannot be ascribed to fatigue 
since Periods of the Day had no significant effect in either experiment and 
since the Rest Break/No Rest Break condition did not have a consistent 
effect, The rare signal was well above threshold level, In fact, the 
subjects, when talking among themselves, said that they saw the signal but 
' 
"could not stop- again," 
(4) Day of Week; The Subjects' responses to the rare signal tended to 
be less successful on Tuesdays and Thursdays, The author cannot suggest 
any reason for this, The result was not significant statistically for the 
Subjects individually. Nevertheless they all followed the same pattern 
rather too closely to be able to dismiss the point, comfortably, without 
nention, It would be interesting if the Annual Report of H,M, Chief Inspector 
L 
of Factories contained a Day of Week analys8s of the numbers of accidents 
reported to H,M, Inspectorate, So far as the author is aware, such an 
L 
analysas has not been published. 
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(5) Week of Experiment (learning); Subjects found increased difficulty 
in interrupting the work cycle as the duration of the main experiment 
increased. It seems reasonable to link this increased difficulty 
with the general speeding up of Response Initiation Times, Movement 
Times and Work Cycle Times over the same period of time. In other 
words, as the Subjects became more skilled at the Repetitive work 
cycle, their capacity to respond to the rare_signal became poorer. 
This could result from "Residual Movement Times" becoming too short 
to allow sufficient time for a successful response to be made to 
interrupting signals. This decrease in "Residual Movement Time" may 
underlie or provide some explanation for the increased "Rigidity" 
suggested by Welford (1968). Welford (op.cit.) suggested that this 
"rigidity" resulted in persons finding it more difficult to respond 
to unexpected signals which required them to interrupt a highly 
practiced movement. 
(6)Individual Differences; The four older Subjects, average age 
fifty five years, broke more work cycles than did the younger Subjects, 
average age twenty nine years; 44% compared with 28.6%. The contrast 
between the two groups is even more marked when the results from 
Subject 4 (1967 Experiment) are removed from the data for the younger 
group. The figures then become 44% compared with 11.1%. This Subject 
tended to be an exception to the older/younger grouping in all measure-
ments. 
These comparisons do not contradict Griew's (1958) findings about 
the 45-52 year age group being more susceptible to accidents in 
certain occupations and they support the findings made by both Griew 
and others that accidents decreased highly significantly with age in 
the "miscellaneous" job category. 
The scores of the Subjects, in the various tests, did not serve 
as reliable predictors for their performance at interrupting their 
work cycles. The Subject with the second highest I.Q. broke most 
cycles and the Subject with the highest I~Q. broke the fewest. The 
Subject with the best score on the manual dexterity test broke the least 
number of cycles and the Subject with the second best score broke the 
llO 
most. The scores on the personality tests were no more informative though 
the Subject, who broke the fewest work cycles, did have a low 11G11 (Super-ego) 
score on "The 16 P ;F; Test 11 • Her other scores did not follow the pattern 
suggested for accident proneness by Suhr (1953). 
The results from the manual dexterity test support the finding 
(Stromberg 1951) that older Subjects tend to score less well on the test 
than do younger ones. 
lll 
B. Reaction Times 
This time is not only the time required to break or interrupt 
a work cycle. It is the time taken to press the button or strip 
switch in order tb:cancel the rare signal, irrespective of whether 
the work cycle was broken or not. 
It seems apposite to remark here that the strip switch locations 
most used were numbers five to ten and that the rest of the switch 
was practically superfluous. Each switch segment or location 
measured one and a quarter inches. The clearance between each seg-
ment was one sixth of an inch with a half inch clearance at the 
ends of the switch. To the Subjects the whole switch appeared to 
be continuous. The clearances were not sufficiently large to permit 
pressure on any part of the switch without activating one of the 
segments or locations. The Subjects were not given any advice about 
which strip switch locations to use - the emphasis was put on speed. 
It is of some interest that the Subjects chose in effect to use a 
switch approximately nine inches in length. One might conclude that 
emergency switches should be emphasized not only by marking and 
position but also by being of greater size than they are at present. 
(1) Point of injection of rare signal; In the main experiment 
reaction times generally tended to be longer when the interstimulus 
interval was larger. The same seems to be true for the preliminary 
experiment in so far as the relevant data is available for comment. 
This relation suggests that Subjects were hindered more by. interference 
due to the completion of the work movement rather than that due to 
its initiation. Such interference became more likely with longer 
interstimulus intervals because as these intervals increased the 
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normal completion of movement became closer to the second stimulus. 
This conclusion supports the findings from the data concerned with 
the percentage of cycles broken. 
Average Reaction Times were in the region of one to two seconds 
which agrees with the findings of Hartnett (1967). 
(2) 
(3) 
(4) 
Period of the Day; ) 
) 
Presence or absence of Rest Breaks; ) 
) 
Day' of week; ) Reaction Time does not 
show a fatigue effect any more than does percentage of cycles broken. 
Ironically, Reaction Times were slightly (but not significantly:: Sub.2&4) 
faster for all Subjects in the No Rest Breaks Condition. Presumably 
the three and a half hour working session was not sufficiently long 
to demonstrate a fatigue effect. 
(5) Week of E>cperiment (learning); Apart from Subject 1 in the 
main experiment, none of the Subjects shows any sign of learning 
where Reaction Times are concerned. One can only suggest that the 
rarity of the signal did not allow of any build up of skill in this 
respect. Possibly skill with the movement required to extinguish 
the red light did improve but its effect was negated by an increase 
in the intrinsic difficulty of responding to an interrupting signal 
as skill and speed at the repetitive work cycle improved, 
(6) Individual Differences; The twenty two and twenty nine year 
old Subjects had considerably shorter Reaction Times than those of 
the older Subjects but the twenty five year old's time was close 
to that of the fifty two and fifty seven year old Subjects. This 
is in line with her (Subject 4, Main E>cperiment) slowness of Response 
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Initiation Time, Movement Time and Cycle Time. This slowness was 
not reflected in her score on the Manual Dexterity Test. There was 
nothing unusual about her I.Q. but, as has already been stated in 
the section entitled "Subjects 11 , she was determined not to compete 
in anyway with the other Subjects and she made this ve::oy clear. Her 
scores on "The 16 P.F. Test" and E.P.I. showed her to be markedly 
more introverted than average and she scored the highest possible 
score for ~ (self sufficient, prefers own decisions) on "The 16 
P.F. Test". 
C. Work cycle Times. {including the elements Response Initiation 
Time and MOvement Time). 
(2) 
(3) 
Periods of the Day; ) 
) 
Presence or absence of Rest Breaks; ) llie preliminary and 
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main experiments do not show the same patterns for average cycle times 
over Periods of the Day, even taking into account the fact that there 
were seven periods in the first experiment and eight in the second. 
However, both experiments show some improvement in average cycle 
times, for Subjects Combined, ,in the period after the Rest Break when 
compared with the times in the period just previous to the break. 
This is only a slight indication as there was no statistical signi-
ficance for Periods in the preliminary experiment·and none for three 
out of four of the Subjects in the main experiment. Once more it 
can only be suggested that perhaps the working session was not suf-
ficiently long to show a marked effect on average cycle times. There 
was an end of session improvement in the main experiment {Hartnett 1967). 
Periods of the Day had very similar effects on average Response 
Initiation Time and Movement Time which in turn were very similar to 
their effect on Cycle Times with one interesting variation. Whereas 
average Cycle Times for Subjects Combined showed a tendency to 
improve in the period after the Rest Break, Response Initiation Times 
and Movement Times both showed the opposite tendency. The Cycle Time 
improvement in the period after the Rest Break must therefore have 
been due to fewer delays in feed and take off rather than in quicker 
manipulation of the controls on the consoles. Perhaps the rest break 
particularly Sub.4. 
influenced Subjects to "show willing" rather more than anything else! / 
In both the preliminary and main experiments the average Standard 
Deviation of the Cycle Times went up in the period after the break. 
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In the preliminary experiment the percentage of cycle times greater 
than the mean plus two standard deviations showed a definite drop 
in the period after the Rest BPeak but this was not so in the case 
of two Subjects in the main experiment though for Subjects Combined 
there was a drop. However the percentage of cycle times greater_-
than two standard deviations above the mean was smaller in more 
periods when a break was given than when there was no Rest Break. 
" ' 
'' ' 
.), This is in line with the findings of Murrell and Forsai th (1963). 
It also supports the notion that perhaps Subjects were 
influenced to "show willing" when a Rest Break was given and in 
consequence they were not having little unauthorized Rests by slowing 
down their rates of feeding the machines while actually operating 
them at the same speed or at faster speeds. 
(4) Day of Week; There were no statistical significances for the 
Cycle Times apart from the average standard deviation on one Subject's 
times. Average Movement Times tended to be longer on Tuesdays and 
Thursdays. Response Initiation Times were longest on Mondays. It 
is possible that the weekend break may have had an adverse effect 
on the capacity to preprogram and in consequence on Response Ihiti-
ation Times. R.I.T. and M.T. were fastest on Fridays. 
(5) Week of Experiment (learning); The average Cycle Times, 
Response Initiation Times and Movement Times all show the expected 
improvement over the eight weeks of the main experiment for all 
Subjects. This trend is opposite to that shown by the percentage 
of cycles broken and the implications of this have been discussed 
earlier in this chapter. 
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(6) Individual Differences; The work cycles were not identical 
in both experiments - the feed and take off arrangements were 
different - therefore it is not possible to compare the absolute 
Cycle Times for the two experiments. When cycle times are considered 
separately for each experiment no conclusion can be drawn about any 
age effect. Movement Times correlated positively with age except 
in the case of Subject 4 (Main Experiment). Unexpectedly Response 
Initiation Times did not. 
The I.Q. scores showed a positive correlation with the Cycle 
Times in each experiment i.e. Subjects with higher I.Q. had longer 
Cycle Times but the differences were too small to draw any firm 
conclusions. 
In both experiments the Subject with the lowest "N" score in 
the E.P.I. had the fastest Cycle Times but again the numbers were 
too small to draw any firm conclusions. 
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D. Associations or oth~rwise between 11A11 , 11B11 and 11 C11 (% of Cycles 
Broken, Reaction Times, Cycle Times). 
In the main experiment, longer cycle times, Movement Times and 
Reaction Times were associated with each other and with a higher 
percentage of cycles successfully interrupted. The same association 
does not hold for Response Initiation Times. 
The Response Initiation Times in these experiments are not 
likely to be typical of Response Initiation Times in general. Practice 
effects probably led to such preprogramming that decision time, as 
commonly visualized, must have been practically eliminated. This is 
borne out by the fact that the Response Initiation Time of one Subject 
was only 85 m.sec. and of another was 95 m.sec. Such short times 
would not be reached in an ordinary Reaction Time experiment. This 
sort of preprogramming needs to be taken into account when practice 
effects are considered particularly if some emergency might arise 
which would involve cancellation of the preprogrammed Response. 
It would not be satisfactory to estimate a residual time based upon 
the more usual 250 m.sec. Response Initiation Time. 
The Subjects were not seen to release the control buttons before 
the green light was illuminated. The point was carefully watched and 
the Subjects were expressly warned about it before hand and were 
regularly reminded of it throughout both experiments. 
\ 
118 
E. 3uggested Design Recommendations and Changes in Industrial Legislation 
The relationship between the capacity to interrupt an ongoing 
movement and "Residual Movement Times" should be of' interest to 
designers of man-machine systems. 
It is suggested that automatic f'ail saf'e or correction devices 
should form an integral part of' any system in which short time lags 
can occur between any possible malfunction and consequent breakdown 
or accident, the prevention of' which would otherwise depend upon 
the operator changing his usual mode of' action. The human operator, 
on the evidence, does not seem to be equipped to deal with such 
contingencies. 
Further work needs to be done in order to evaluate, ,more precisely, 
the time lag required to ensure a success rate as close as possible 
to one hundred percent. At the moment the evidence indicates that 
a time lag of' less than 640 m.sec. certainly cannot be relied upon 
and such an estimate makes no allowance f'or any positive action that 
may be required on the part of the operator. When even the simplest 
positive action is required a time of' 2 sec. may be needed to ensure 
successful response. It may seem the height of stupidity to bring a 
tool or other part of' a machine down on ones own hand or to get 
caught by inrunning rolls, but where a time factor of this sort is 
involved, the operator would seem to have little alternative given 
the limitations of' the human organism. 
The possible specification of some dangerous parts of machinery 
in such general terms as those associated with time factors and man-
machine systems might make it possible to extend Section 17 of' the 
Factories Act 1961. This Section deals with the guarding of new 
machinery by the sellers. Its application is very limited at present 
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and its extension is made difficult Qy the need to specify particular 
dangerous parts of a machine before it even reaches the market and 
has had a chance to cause an accident and thus to be demonstrably 
dangerous. An amendment of this type would be particularly helpful 
to the "small man" who may employ as few as one or two persons and 
who is likely to have neither the "know how" nor the resources to 
guard or modify a machine satisfactorily. 
The suggested type of extension to Section 17 could be done 
"without prejudice" to the other Sections of the Act which deal 
with guarding. 
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APPENDIX I 
Tables and Figures of Results 
Preliminary Experiment 
LIST OF TABLES 
Data Values 
Cycle Time -X- Average S.D., %)M+2 S,D, 
Movement Time - X- (Stimulus Cycle) 
Response Initiation Time - X - (Stimulus Cycle) 
Reaction Time - X 
% Cycles Br-oken 
Cycle Time - X - Average S.D., ~+2 S.D 
Movement Time -X- (Stimulus Cycle) 
Response Initiation Time - X- (Stimulus Cycle) 
Reaction Time - X 
% Cycles Br-oken 
I,Q, and E.P.I, Scores 
Effect of Delays on % Cycles Br-oken 
Cycle Time- X- Average S.D., %)M+2 S.D. 
Day of Week Periods 
Cycle Time - X - Average S,D. 
%)M+2 S.D. 
Response Initiation Time - X 
(Stimulus Cycle) 
Movement Time - X, 
(Stimulus Cycle) 
Reaction Time - X -
Reaction Time - RIT/MT conditions 
Response Initiation Time -X-
(Stimulus Cycle) 
Movement Time - X -
(Stimulus Cycle) 
Reaction Time - X 
% Cycles Br-oken 
Day of week 
Period 
Periods 
Periods 
Periods 
Day of 
Experiment 
Day of 
Experiment 
Day of 
Experiment 
Period 
,. 
Table 
Subjects Combined l 
11 11 11 
11 11 11 
11 11 11 
11 11 11 
Subjects l - 4 2 
11 11 11 
11 11 11 
11 11 11 
11 11 11 
11 11 11 
Subjects Combined ) 3 
Subjects l - 4 ) 
Subjects Combined 4 
Subjects l - 4 5 
Subjects Combined ) 6. 
) 
Subjects l - 4 ) 
) 
Subjects Combined ) 
Subjects 1 - 4 ) 7 
Subjects Combined ) 7a 
Subjects l - 4 ) 
Subjects Combined ) 
Subjects l - 4 ) 
Subjects Combined ) 
Subjects l - 4 ) 
Subjects Combined ) 
Subjects 1 - 4 ) 
Subjects Combined ) 
SubjecLS 1 - 4 ) 
8 
9 
10 
ll 
Table 
% Cycles Broken Day of Subjects Combined ) 12 
Ex:periment Subjects 1 - 4 ) 
% Cycles Broken Day of Week Subjects Combined ) 13 
Subjects 1 - 4 
Response Initiation Time - x Fortnights Subjects Combined 14 
(Stimulus Cycle) 
Movement Time - X 11 11 11 11 
(Stimulus Cycle) 
Reaction Time X 11 " " " 
% Cycles Broken " " " " 
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DATA TABLES 
VALUE 
PARAMETER 
Subjects Combined 
Cycle time sec x 2.08 
Average 
I . 
0.87 s.n. 
%>. 
M+2S.D. 2.89 
IYbvement Time 
(Stimulus cycles) m sec x 390 
Response Initiation 
Time 
(Stimulus cycles) msec X 186 
Reaction Time msec X 1041 
Cycles &oken % 26.9 
Table 1 
PARAMETER VALUE 
Subject Subject Subject Subject 
l 2 3 4 
Cycle Time sec X 2.27 1.97 2.00 -
Average 0.90 0.75 0.95 -s.n. 
%> 2.72 2.37 3-59 -M+2S.D. 
M:>vement Time 
(Stimulus Cycle) msec X 629 408 278 234 
Response Ini t-
iation Time 
(Stimulus Cycle) msec X 150 220 162 216 
Reaction Time msec X 1160 939 1189 872 
Cycles &oken % 50 43 1.5 13 
I.Q. 109 96 104 122 
E.P,I, Score N 13 ll 14 17 
E 12 17 12 20 
L l 0 2 0 
Table 2 
CYCLES BROKEN 
CONDITIONS Subjects Subject Subject Subject Subject Combined l 2 3 4 
N % N % N % N % N % 
Siez!als Given 
in R.I,T, 
Delay: 10 msec 128 55.5 33 88.6 32 96.9 33 3 30 33.3 
100 mseo 125 32.3 32 71.9 32 46;9 32 0 29 10.3 
Total 274 43.4 70 80 69 72 70 1.4 65 20 
Signals Given 
in M,T, 
Delay: 10 msec 148 8.6 38 26.3 38 7-9 35 0 37 0 
:20 msec 125 2.4 32 9.4 31 0 29 0 33 0 
Total 273 5.8 70 19 69 4.3 64 0 70 0 
Si5!lals Given 
in R,I,T, and 557 26.9 150 50 138 43 134 1.5 135 13 
M.T,Combined 
Table 3 
CYCLE TIME (sec) 
CONDITIONS SUBJECTS COMBINED 
x S.D. %over 
2 S.D. 
above X 
Day of Week M 2.14 . 0.88 3.02 
T 1.99 0.87 . 2.68 
w 2.08 0.86 2.88 
Th. 2. o8 0.91 2.8J. 
F 2.09 0,86 3.08 
Period l 2.08 0.87 2.85 
2 2.09 0.84 3.14 
3 2.14 0.85 3.17 
4 2.02 0.97 2.42 
5 2.12 0.76 3.06 
6 2.03 0.87 2.80 
7 2.08 0.95 2.81 
Table 4 
CYCLE TDlE (sec) 
' 
. 
CONDITIONS SUBJECT l SUBJECT 2 SUBJECT 3 
x s.n. %over x s.n. %over x s.n. %over 
2 s.n. 2 S.D. 2 S.D. 
above :X above X above X 
Day of Week 
M 2.30 0.93 3.08 2.07 0.80 2.49 2.06 0.90 3.49 
T 2.12 o. 94 2.56 1.93 0.74 2.20. 1.93 0.93 3.27 
w 2.34 0.86 2.81 1.92 0.76 2.15 2.00 0.97 3.69 
T 2.29 0.95 2.40 1.91 0.72 2.34 2.04 1.06 3.68 
F 2.30 0.84 2.77 2.01 0.77 2.67 1.97 0.97 3.80 
Period l. 2.30 0.86 2.77 1.96 0.88 2.60. 1.99 0.88 3.18 
2 2.29 0.91 3.37 1.96 0.68 2.26 2.01 0.93 3.78 
3 2.38 0.86 3.17 2.03 0.75 2.58 2.00 0.95 3.77 
4 2.22 1.00 2.04 1.91 0.87 2.01 1.92 1.06 3.21 
5 2.37 0.80 3.39 1.98 0.62 2.52 2.00 0.87 3.27 
6 2.20 0.94 2.38 1.97 o. 75 2.42 1.91 0.93 3.60 
7 2.12 0.95 1.95 1.96 0. 75 2.19 2.16 1.15 4.30 
Table 5 
X RESPONSE INTIATION TIME (St~mulus Cycles) 
~msec) 
CONDITIONS Subjects Subject Subject Subject Combined 1 2 3 
Period 1 168 157 172 155 
2 219 139 389 156. 
3 179 132 193 171. 
4 161 137 173 156 
5 206 148 214 174 
6 194 189 194 172 
7 159 149 189 149 
X MOVEMENT TIME (Stimulus Cycles) 
(msec) 
Period · 1 311 408 330 265 
2 466 759 547 285 
3 389 693 346 281 
4 412 812 333 279 
5 345 524 350 281 
6 394 687 352 278 
7 412 517 598 277 
Table 6 
Subject 
4 
186 
194 
226 
186 
323 
231 
149 
238 
253 
224 
212 
221 
247 
243 
X REACTION TIME (msec) 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
Period 1 1030. 1181. 916 1116 914 
2 999 1060. 940. 1130 873 
3 1036. 1160. 953 1187 841 
4 1022 1044 928 1242 870 
5 1051 1288 950 1116 832 
6 1072 1180 931 1296 870 
7 1082 1211 956 1234 903 
Table 7 
X REACTION TIME (msec) 
CONDrriONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
R.I.T. 1026 1076 932 1189 882 
M.T. 1057 1243 945 1188 862 
R.I.T. = Stimulus given in Response Initiation Time 
M.T. Stimulus given in Movement Time 
Table 7a 
X RESPONSE INITIATION TIME (Stimulus Cycle) 
(msec) 
CONDITIONS Subjects Subject Subject Subject Combined· 1 2 3 
Day 1 204 166 242 179 
2 176 181 181 • 172 
3 282 143 413. 156 
' 
4 18o 185 190 158 
5 157 122 141 160 
6 183 167 213 155 
7 162 113 191 143 
8 171 143 256 150 
9 182 165 '201 187 
10 148 109 170 160 
Table 8 
Subject 
4 
229 
169 
416 
187 
207 
198 
213 
90 
165 
151 
CONDITIONS 
Day 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
X MOVEMENT TIME (Stimulus Cycles) 
(msec) 
Subjects Subject Subject Subject 
Combined 1 2 3 
329 420 371 265 
502 752 711 260 
378 612 384 264 . 
359 575 354 268 
451 967 334 284 
460 985 328 290 
335 487 346 284 
323 399 369 304 
433 674 565 282 
309 415 317 -
Table 9 
Subject 
4 
261 
287 
252 
239 
217 
238 
224 
218 
208 
196 
X REACTION TIME (msec) 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
RIT Mr RIT Mr RIT Mr RIT Mr RIT Mr 
Day 1, 2 1121 1123 1047 1140 1030 1053 1373 1317 1034 983 
3, 4 1030 1139 1128 1432 964 1013 1107 1208 923 902 
5, 6 996 1013 1050 1133 996 96o 1104 1067 832 891 
7, 8 1019 1045 1055 1098 961 937 1224 1338 806 807 
9, 10 994 1071 1067 1345 889 993 1111 1072 907 874 
11, 12 951 984 996 1043 869 943 1102 1108 837 841 
13, 14 1006 1187 1027 1749 953 917 1165 1245 876 836 
15, 16 1034 981 1123 1088 888 888 1139 1123 790 827 
17, 18 1031 1003 1058 1103 836 872 1280 1215 841 822 
19, 20 1075 lOll 1206 1299 932 882 1286 - 874 851 
R.I.T. - Stimulus given in Response Initiation Time 
M.T. - Stimulus given in MOvement Time 
Table 10 
PERCENI'AGE OF CYCLES BROKEN 
. CONDITIONS Subjects Subject Subject Subject Subject Combined l 2 3 4 
Period l 20 45 25 0 10 
2 28 50 50 0 10 
3 24 50 31 0 15 
4 25 65 35 0 2 
5 24 40 40 5 12 
6 26 50 35 0 17 
7 33 45 52 5 28 
.. 
Table ll 
PERCENTAGE OF CYCLES BROKEN 
. . 
Subjects Subject Subject CONDrriONS Subject Subject Combined l 2 3 4 
Rrr Mr Rrr Mr RIT Mr RIT Mr RIT Mr 
Day l, 2 54 0 86 0 lOO 0 14 0 14 0 
3, 4 46 15 86 29 86 32 0 0 14 0 
5, -6 61 4 71 14 86 0 0 0 86 0 
7, 8 39 4 71 14 71 0 0 0 14 0 
9, 10 36 ll 86 43 57 0 0 0 0 0 
11, 12 46 ll 86 43 71 0 0 0 29 0 
13, 14 43 4 57 14 57 0 0 0 57 0 
15, 16 31 0 86 0 35 0 0 0 5 0 
17, 18 59 ll 86 29 lOO 14 14 0 37 0 
19, 20 39 0 86 0 57 0 0 0 14 0 
R,I,T, - Stimulus given in Response Initiation Time 
M,T, - Stimulus given in MOvement Time 
Table 12 
PERCENTAGE OF CYCLES BROKEN 
CONDITIONS. Subjects Subject Subject Subject Subject Combined 1 2 3 4 
Day of Week 
M 26 46 43 4 11 
T 27 50 43 4 13 
w 26 46 39 0 18 
T 23 54 37 0 4 
F 26 50 30 0 23 
Table 13 
PARAME.TER VALUE 
Fortnight Subjects Combined 
X Response Initiation 
msec l 201 Time (Stimulus Cycle) 
2 169 
,iC M:Jvement Time 
(Stimulus Cycle) m sec l 404 
2 375 
pc Reaction Time m sec l 1055 
2 1027 
bycles Br>oken % l 27 
2 24 
Table 14 
PARAMETER VALUE 
Fort- Subject Subject Subject Subject 
night l 2 3 4 
X Response Init- l 159 235 165 246 iation Time 
(Stimulus Cycle) msec 2 140 205 160 172 
X M:Jvement Time l 665 431 268 251 (Stimulus Cycle) msec 
2 592 385 290 217 
. 
X Reaction Time msec l 1076 932 1189 882 
2 1243 946 1188 864 
Cycles fu>oken % l 50 43 1.4 13 
2 49 33 1.5 14 
Table 15 
PROBABILITY VALUES 
MAIN FACTORS AND INTERACTIONS 
-Independent SUBJECTS 
Dependent Variable 
Variable 
-
Cycle Br>oken .C::0.001 
Reaction Time x ""o. 001 
Response Initiation 
Time (stimulus Cycle) x <0.001 
M:wement Time 
(Stimulus Cycle) x .<:0.001 
Cycle Time x ,(.0.001 
Average 
S.D. <.0. 001 
%.;.M+2 S. D. <0.001 
Table 16 
~Independent DAYS OF EXPERIMENT 
-"Tr • . iable 
Variable -....::.:::::.: 
Subs. Sub.l Sub.2 Sub.3 Sub.ll 
Comb. 
Cycle Br-oken (0,001 <O. 001 (0,001 (0.001 
Reaction Time x (0.05 {0.01 {0. 05 . 
Response Initiation 
Time (Stimulus Cycle) x <0.001 (0.05 {0,05 
1\bvement Time x 
(Stimulus Cycle) (0.01 <O.Ol 
Table 17 
Cycle Broken 
Reaction Time 
Response Initiation 
Time (Stimulus Cycle) X 
. Movement Time X 
(Stimulus Cycle) 
Cycle Time 
Average 
S.D. 
%>M+ 
2 S.D. 
Subs. Sub.l 
Comb. 
(0.05 
(0.05 
Table 18 
DAYS OF WEEK 
Sub.2 Sub.3 Sub.4 
~·-  PERIODS e Vi 
' Subs. Sub.l Sub.2 Sub.3 Sub.4 
Comb. 
Cycle Broken 
Reaction Time x 
Response Initiation 
Time (Stimulus Cylce) x <o.Ol <.O. 05 
J'lbvement Time x 
(Stimulus Cycle) 
Cycle Time x 
Age rage 
<.,0. 001 <o.Q5 (0.01 S.D. 
PM+ 
<o.05 t.O.Ol 2 S.D. 
Table 19 
Dependent 
Variable 
Cycle Br>oken 
Reaction Time 
Response Initiation 
Time (Stimulus Cycle) X 
Movement Time X 
(Stimulus Cycle) 
{Red Light stimulus given i~ RIT/MT 
Subs. 
Comb. 
0.001 
Sub.l 
4J.Ol 
.0::.0.05 
Sub.2 Sub.) Sub.4. 
0.01 
ONLY
1
RECORDED iOR R.I.1. STIMULrs 
ONLY RECORDED FOR M.T. STIMULUS 
Table 20 
J?- Test Probability Values 
~ DELAYS (l and 2) 
Cycle Broken 
Subs. 
Comb. Sub.l 
(0.01 
in 
R.I.T. 
Table 21 
Sub.2 Sub.3 
£0.01 
in 
R.I. T. 
Sub.4 
~ FORTNIGHI'S e e 
Subs. Sub.l Sub.2 Sub.3 Sub.4. Comb. 
Cycle Broken 
Reaction Time x (0.01 
Response Initiation 
Time (Stimulus Cycle) x 
Movement Time x 
(Stimulus Cycle) ~0.05 ln.os 
Table 22 
Dependent 
Variable 
Cycle Time - X 
Subjects 
Combined 
Subjects 
l - 4 
- Average Subjects 
S.D. Combined 
Subjects 
l - 4 
- %>M+ Subjects 
2 S,D, Combined 
Subjects 
l - 4 
. 
INTERACTIONS 
SxD S X p 
. 
{0,05 
S = Subjects 
D = Days of Week 
l': =Peri ads 
D X P 
{O.Ol 
<0.05 
No Statistical Significance for Individual Subjects 
Table 23 
INI'ERACTIONS Dependent Variable 
Reaction Time X (Stimulus 
Cycle) Subjects Combined 
SxP 
SxD 
SxE (0.01 
SxF 
S X G {0.01 
P X D 
--
P X E 
PxF <0.05 
--
Px G 
SPE 
SPF 
SPG 
No Statistical Significance for Individual Subjects 
S = Subject 
P = Period 
D = Day of Experiment 
E = Day of Week 
F = Fortnight 
G = R.I.T~/M.T. 
Table 24 
INTERACTIONS Dependent Variable 
Response Initiation Time !lbvement Time X 
X (Stimulus Cycle) (Stimulus Cycle) 
Subjects Combined Subjects Combined 
Sex P (0.001 
S X D (0.001 
S X E (0.05 
S x F 
PxD <o.om 
--
PxE 
PxF 
SPE <o.om 
SPF 
. 
Response Initiation Time 
(Stimulus Cycle) 
SUBJECT 2 P X E <0,01 
S = Subject 
P = Period 
D = Day of Experiment 
E = Day of Week 
F = Fortnight 
Table 25 
• 
. 
INI'ERACTIONS Dependent Variable· 
Cycle Bt>oken 
Subjects Combined· 
Axe 
ExF 
DxE 
DxF 
DEF 
AxB '(0.001 
AxD 
AxE (0.001 
AxF 
AEF 
ADE 
ADF 
ADEF <O.OOl 
BxC <O.Ol 
CxD 
CxE 
CxF 
CEF 
CDE 
CDF 
CDEF . <O.OOl 
No Statistical Significances for Subjects Individually 
A= Subject 
C = Period 
E = R.I.T,/M;T; 
F = Fortnight l/2 
D = Day of Week 
B = Day of Experiment 
Table 26 
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APPENDIX II 
Tables and Figures of Results 
for Main Experiment 
Data Values 
Cycle Time -X, Average S.D., 
~M+2 S.D. 
Response Initiation Time - X, 
Average S.D., %>M+2 S.D. 
Movement Time- X, Average S.D., 
%>M+2 S.D. 
% Cycles Broken 
Response Initiation Time - X, 
(Stimulus Cycle) 
Movement Time - X 
(Stimulus Cycle) 
Reaction Time - X 
Strip Switch Location - 2 
Cycle Time- X, Average S.D., 
~+2 S.D. 
Response Initiation Time - X, 
Average S.D., %)M+2 S.D. 
Movement Time -X, Average S.D., 
%)M +2 S.D. 
% Cycles Broken 
• 
Tables 
Subjects Combined 27 
" " " 
" " " 
" " " 
" " " 
" " " 
" " " 
" " " 
Subjects l - 4 28 
" " " 
" " " 
" " " 
Table 28 continued .••••• 
Response Initiation Time - X, 
(Stimulus Cycle) 
Mov~ment Time -X (Stimulus Cycle) 
Reaction Time - X 
... 
Strip Switch Location - X 
I.Q., E.P.I., 16 P.F. and Manual Dexterity 
Scores 
Effect of Delays on % Cycles Br>oken 
% Cycles Broken 
% Cycles Broken 
% Cycles Br>oken 
% Cycles Broken 
Effect of length of Residual 
Movement on %Cycles Br>oken 
Effect of Length of Residual 
Fortnights 
Rest Break/ 
No Rest Ere ak 
Weeks 
Day of Week 
Periods 
Movement Time (Overall) on % Cycles Br>oken 
Effect of Length of Residual Movement Time 
(Weeks) on% Cycles Broken (Curves Fitted) 
Effect of Length of Response Initiation Time 
plus Movement Time on % Cycles Broken 
Location on Strip Switch 
Cycle)) 
Subjects 1 - 4 
11 11 
11 11 
11 11 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 - 4 
Response Initiation Time (Stimulus 
Movement Time (Stimulus Cycle) 
Reaction Time 
) -Range -Subjects Combined 
) 
Table 
28 
11 
11 
11 
29 
30 
31 
32 
33 
34 
35 
35a 
35b 
37 
Response Initiation Time (Stimulus Cycle)) -Weeks -Subjects Combined 39 
Movement Time (Stimulus Cycle) ) 
Reaction Time Fortnights Subjects Combined 40 
Subjects 1 - 4 
Reaction Time Rest Br>eak/ Subjects Combined 
No Rest Br>eak Subjects 1 - 4 41 
Reaction Time Weeks Subjects Combined 
Subjects 1 - 4 42 
Reaction Time Periods 
Day of Week 
Subjects Combined 
Subjects 1 - 4 
Reaction Time RIT/MT and Subjects Combined 
Delay Conditions Subjects 1 - 4 
Cycle Time - X, Average Weeks 
S.D., %>M+2 S.D. 
Cycle Time - X, Average Weeks 
S. D. , %>M+2 S. D. 
Cycle Time - X, Average Periods 
S. D. , %>M+2 S. D. 
Cycle Time - x; Average Periods 
S.D., %>M+2 S.D. 
Cycle Time - X, Average Day of Week 
S. D., %>M+2 S.D. 
Response Initiation Time - X, 
Average S.D., %>M+2 S.D. Weeks 
Response Initiation Time - X, 
Average S.D., %>M+2 S,D. Weeks 
Response Initiation Time - X, 
Average S.D., %>M+2 S.D. Periods 
Hesponse Initiation Time - X, 
Average S.D., %')M+2 S.D. Periods 
Response Initiation Time - X, 
Average S.D., %)M+2 S.D. Day of Week 
Movement Time - X, Average Weeks 
S.D., %)M+2 S.D. 
Movement Time - X, Average Weeks 
S.D., %)M+2 S,D. 
Movement Time - X, Average Periods 
S.D., %>M+2 S.D. 
Movement Time - X, Average Periods 
S.D., %)M+2 S.D. 
Movement Time - X, Average Days of Week 
S.D., %)M+2 S.D. 
Cycle Time - X, Rest Break/No Rest 
Break x Periods 
Subjects Combined 
Stl.bjects 1 - 4 
Subjects Combined 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 - 4 
Subjects 1 - 4 
Subjects Combined 
Subjects Combined 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 ·~· 4. 
Subjects Combined 
Subjects 1 - 4 
Subjects Combined 
Subjects 1 -4 
Table 
43 
43a 
44 
45 
46 
47 
48 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
Table 
Cycle Time - Average S.D. Rest &eak/No Rest Subjects Combined 60 
&eak x Periods Subjects 1 - 4 
Cycle Time - %>M+2 S.D. Rest Break/No Rest Subjects Combined 61 ' 
Break x Periods Subjects 1 - 4 
Cycle Time Rest &eak/No Subjects Combined 6la 
Rest Break Subjects 1 - 4 
Probability Values 
Dependent Variable Independent Variable 
Cycle Broken 
Reaction Time - X. 
Response Initiation Time - X .{Stimulus Cycle) 
MOvement Time - X (stimulus Cycle) 
Response Initiation Time - X, Average 
S. D., %,>M+2 S. D. 
Movement Time -X, Average S.D., 
%>M+2 S.D. 
Cycle Time - X, Average S. D., %> M+2 S. D. 
Cycle Broken 
Reaction Time - X 
Response Initiation Time - X, 
(stimulus Cycle) 
Movement Time - X, (Stimulus 
Cycle) 
Response Initiation Time - X. 
Average S.D., %>M+2 S.D. 
Days of 
Experiment 
11 
11 
11 
11 
Movement Time -X, Average S.D., 
%>M+2 S.D. 
11 
Cycle Time -X, Average S.D., 
%.>M+2 S.D. 
Cycle Broken 
Reaction Time - x 
Response Initiation Time - x, 
(Stimulus Cycle) 
MOvement Time - x, (Stimulus 
Cycle) 
Response Initiation Time - X, 
Average S.D., %.>M+2 S.D. 
Movement Time - X, Average 
S.D., %~M+2 S.D. 
Cycle Time - X, Average 
S. D. , %>M+2 S. D. 
11 
Days of Week 
11 
11 
11 
11 
11 
11 
Subjects 
11 
11 
11 
11 
11 
11 
Subjects Combined ) 
Subjects 1 - 4 ) 
11 11 
11 11 
11 11 
11 11 
11 11 
11 11 
Sulljects Combined 
Subjects 1 - 4 
11 11 
11 11 
11 11 
11 11 
11 11 
11 11 
Table 
6? 
11 
11 
11 
11 
11 
11 
63 
11 
11 
11 
11 
11 
11 
). 64 
) 
11 
11 
11 
11 
11 
11 
Dependent Variable Independent Variable Table 
Cycle Broken Weeks Subjects Combined ) 65 
Subjects 1 - 4 ) 
Reaction Time - x 11 11 11 11 
Response Initiation Time - x, 11 11 11 11 
(Stimulus Cycle) 
Movement Time - X, 11 11 11 11 
(Stimulus Cycle) 
Response Initiation Time - X 11 11 11 11 
Average S. D., %>Ml-2 S.D. 
Movement Time - X, Average 11 11 11 11 
S. D., %>M+2 S.D. 
Cycle Time - X, Average S.D., 11 11 11 11 
%>M+2 S.D. 
Response Initiation Time - X, Residual Subjects Combined ) 66 
Average S.D., %)Ml-2 S.D. (Weeks) Subjects 1 - 4 ) 
Movement Time - X, Average 11 11 11 11 
S. D., %> Ml-2 S. D. 
Cycle Time - X, Average S.D., 11 11 11 11 
%)M+2 S.D. 
Cycle Broken Periods Subjects Combined ) 67 
Subjects 1 - 4 ) 
Reaction Time - x 11 11 11 11 
Response Initiation Time - x, 11 11 11 11 
(Stimulus Cycle) 
Movement Time - x, (Stimulus 11 11 11 11 
Gycle) 
Response Initiation Time - x, 11 11 11 11 
Average S.D., %>M+2 S.D. 
Movement Time - X, Average 
S.D., %)M+2 S.D. 
11 11 11 11 
Cycle Time - x, Average S.D., 11 11 11 11 
%>M+2 s.D. 
Dependent Variable Independent Variable 
Table 
Cycle Br>oken Stimulus Delay Subjects Combined ) 68 
RIT/Mr Subjects l - 4 ) 
Reaction Time ~ x 11 11 11 11 
Response Initiation Time -X 11 11 11 11 
' (Stimulus Cycle) 
MOvement Time - X, 11 11 11 11 
(Stimulus Cycle) 
Cycle Br>oken Delays Subjects Combined ) 69 
Subjects l - 4 ) 
Reaction Time - x 11 11 11 11 
Response Initiation Time - x, 11 11 11 11 
(Stimulus Cycle) 
Movement Time - X, 11 11 11 11 
(Stimulus Cycle) 
Cycle Time - X Rest Break/ Subject 4 70 
No Rest Break 
Response Initiation Time 11 11 11 
- X (Stimulus Cycle) 
Response Initiation Time - Interactions Subjects Conbined 71 
X' Average s.D., %>M+2S.D. 
Movement Time - X, Average 11 11 11 11 
S.D., %>M+2 S.D. 
Cycle Time - X, Average s.n., 11 11 11 11 
%)'M+2 S.D. 
Response Initiation Time - X, Interactions Subjects l - 4 72 
Average S.D., %>M+2 S.D. 
Movement Time - X, Average 11 11 11 11 
S.D., %>M+2 S.D. 
Cycle Time - X, Average S.D., 11 11 11 11 
%)M+2 S.D. 
Dependent Variable Independent Variable 
Cycle Br-oken 
Reaction Time - X 
Response Initiation Time -X, 
(Stimulus Cycle) 
Movement Time - X, 
(Stimulus Cycle) 
Cycle Br-oken 
Reaction Time - X 
Re~ponse Initiation Time - X, 
(Stimulus Cycle) 
Movement Time - X, 
(Stimulus Cycle) 
Cycle Broken 
Reaction Time - X 
Cycle Br-oken 
Reaction Time - X 
Cycle Br-oken 
Reaction Time - X 
Interactions 
11 
11 
11 
Interactions 
11 
11 
11 
Days of Week 
11 
Fortnights 
" 
Rest Break/ 
No Rest Br>eak 
11 
Cycle Br-oken Stimulus given 
in RIT/Ml' 
Reaction Time - X 11 
Cycle Broken Interactions 
Reaction Time - X 11 
Cycle Br-oken Interactions 
Reaction Time - X " 
Subjects Combined 
11 11 
11 11 
11 11 
Subjects 1 - 4 
11 11 
11 11 
11 11 
Subjects Combined ) 
Subjects 1 - 4 ) 
11 11 
Subjects Combined ) 
Subjects 1 - 4 ) 
" 
11 
Subjects Combined ) 
Subjects 1 - 4 ) 
11 11 
Subjects Combined ) 
Subjects 1 - 4 ) 
11 11 
Subjects Combined 
" 
11 
Subjects 1 - 4 
" 
11 
Table 
73 
11 
11 
11 
74 
11 
11 
11 
75 
11 
11 
77 
11 
11 
79 
11 
80 
11 
Lisr OF FIGURES 
Cycle Time - X 
Movement Time - X 
Response Initiation Time - X 
Reaction Time-X 
Movement Time -X (Stimulus Cycle) 
Response Initiation Time - X (Stimulus 
Cycle) 
% Cycles Broken 
Effect of Delays on % Cycles Broken 
% Cycles Broken - Weeks 
- Day of Week 
Effect of Residual Movement Time 
on % Cycles Broken 
11~ 11 11 
Location on Strip Switch 
Response Initiation Time - Range 
(Stimulus Cycle) 
~~vement ~me (Stimulus Cycle) - Range 
Reaction Time - Range 
Subjects l - 4 Fig.-38 
Subjects l - 4 Fig. 39 
Subjects l - 4 Fig. 40 
Subjects 1 - 4 Fig. 41 
Subjects l - 4 Fig. 42 
Subjects l - 4 Fig. 43 
Subjects l - 4 Fig. 44 
Subjects Combined Fig. 45 
Subject l 
Subject 2 
Subject 3 
Subject 4 
Fig. 46 
Fig. 47 
Fig. 48 
Fig. 49 
Subjects Combined Fig. 50 
Subjects l - 4 Fig. 51 
Subjects Combined Fig. 52 
Subjects l - 4 
Subject l 
Subject 2 
Subject 3 
Subject 4 
Fig. 53 
Fig. 54 
Fig. 55 
Fig. 56 
Fig. 57 
Fig. 58 
Fig. 59 
Fig. 60 
Fig. 61 
Fig. 62 
Reaction Time - Weeks Subjects Combined Fig. 63 
Subjects 1 - 4 Fig. 64 
Cycle Time - x - Weeks Subjects Combined Fig. 65 
Subjects 1 - 4 Fig. 66 
% > M+2 S.D. - Weeks Subjects Combined Fig. 67 
Subjects 1 - 4 Fig. 68 
Average s. D. - Weeks Subjects Combined Fig. 69 
Subjects 1 -·· 4 Fig. 70 
Cycle Time - x- Periods Subjects Combined Fig. 71 
Subjects 1 - 4 Fig. 72 
%>M+2 s.D. - Periods Subjects Combined Fig. 73 
Subjects 1 - 4 Fig. 74 
Average S. D. - Periods Subjects Combined Fig. 75 
Subjects 1 - 4 Fig. 76 
Response Initiation Time - X- Weeks Subjects Combined Fig. 77 
Subjects 1 - 4 Fig. 78 
%> M+2 S. D. - Weeks Subjects Combined Fig. 79 
Subjects 1 - 4 Fig. 80 
Average S.D.- Weeks Subjects Combined Fig. 81 
Subjects 1 - 4 Fig. 82 
Response Initiation Time - x - ·Periods Subjects Combined Fig. 83 
Subjects 1 - 4 Fig. 84 
%>M+2 S.D. - Periods Subjects Combined Fig. 85 
Subjects 1 - 4 Fig. 86 
Average S.D.- Periods Subjects Combined Fig. 87 
Subjects 1 - 4 Fig. 88 
Response Initiation Time - x - Subjects Combined Fig. 89 Day of' Week 
Subjects 1 - 4 Fig. 90 
Average S.D. - Day of Week Subjects Combined Fig. 91 
MOvement Time - X - Weeks 
Average S.D.- Weeks 
%>M+2 S.D. - Weeks 
MOvement Time - X - Periods 
Average S.D. - Periods 
%~M+2 S.D. - Periods 
Movement Time - X- Day of Week 
Average S.D. - Day of Week 
Cycle Time - X - Rest Break/ - Pe:ri ads 
No Rest Break 
Subjects 1 - 4 Fig. 92 
Subjects Combined Fig. 93 
Subjects 1 - 4 Fig. 94 
Subjects Combined Fig. 95 
Subjects 1 - 4 Fig. 96 
Subjects Combined Fig. 97 
Subjects 1 - 4 Fig. 98 
Subjects Combined Fig. 99 
Subjects 1 - 4 Fig. lOO 
Subjects Combined Fig. 101 
Subjects 1 - 4 Fig. 102 
Subjects Combined Fig. 103 
Subjects 1 - 4 Fig. 104 
Subjects Combined Fig. 105 
Subjects 1 - 4 Fig. W5 
Subjects Combined Fig. 107 
Subjects 1 - 4 Fig. 108 
Subjects Combined Fig. 109 
Subject 1 Fig. llO 
Subject 2 Fig. lll 
Subject 3 Fig. ll2 
Subject 4 Fig, 113 
Cycle Time - Average - Rest Break/ - Periods Subjects Combined Fig. 114 
s. D. No Rest Br>eak 
Subjects 1 
Subject 2 
Subject 3 
Subject 4 
Fig. ll5 
Fig. ll6 
Fig. ll7 
Fig. ll8 
Cycle Time - %)M+2 S.D. -
Rest-Break/No Rest Break 
Periods Subjects Combined Fig. 119 
Subject 1 Fig. 120 
Subject 2 Fig. 121 
Subject 3 Fig. 122 
Subject 4 Fig. 123 
DATA TABLES 
PARAMElrER VALUE 
Subjects Combined 
Cycle Time sec X 3.10 
Average 0.95 S.D, 
%>M+ 3.9 
2 s.D. 
Response Initiation X 111 Time msec 
Average 44 S.D. 
%)M+ 2.1)0 2 S.D. 
~vement Time msec X 456 
Average 
S.D. 62 
%>M+ 
2 S.D. 3.12 
Percentage of 
Cycles Broken % 51 
Reaction Time msec x 971 
Response Initiation 
Time (Stimulus msec x 118 
Cycle) 
M::lvement Time 
(Stimulus Cycle} msec x 933 
.... 
Strip Switch X 8 
. 
Table 27 
p J\RAMElrERS VALUE· 
Subject S1,1bject SubjeCt Subject 
1 2 3 4 
Cycle T:tme sec x• 2.91 2.91 2.74 3.84 
Average 
S.D. 1.06 0.89 0.92 0.95 
%>.Mt 
2 s.n. 4.07 3. 71 3-95 3.88 
Response Initia-
tion Time m. sec x 87 ll6 83 155 
Average 
S.D. 39 49 29 56 
%)M+2 
S.D. 2.94 2.75 3.18 2.75 
Movement Time m. sec X 453 431 305 618 
Average 
s.n. 39 83 39. 84 
%>M+2 
2.84. S.D;, 3-13 3.61 2.97 
Percentage of 
Cycles Br>oken % 59 40 19 81 
Reaction Time m. sec x 1339 942 604 955 
Response Initia-
tion Time 
(Stimulus cycle) m.sec x 85 125 95 165 
Movement Time 
(Stimulus cycle) m. sec x 1259. 748 444 1220 
strip Switch 2 9 7. 8 8 
Table 28 
VALUE 
PARAMEITER Subject Subject Subject Subject 
l 2 3 4 
I.Q.. l14 l13 lll l16 
Manual Dexterity secs 197 198 169 175 
Personality - N ll 12 9 15 
E.P.I. 
E 23 ll ll 6 
L 4 5 2 3 
16. P.F. M 6 6 5 6 
G 6 9 3 5 
Q3 4 6 7 5 
Table 29 
Percentage of eycles Broken 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
Si5!!als Given 
in R.I.T. 
Delay: 10 m.sec 75 93 71 40 94 
50 m.sec 65 76 62 22 96 
Total 70 84 67 31 95 
Si5!!als Given 
in M.T. 
Delay: 10 m.sec 38 50 19 7 71 
50 m.sec 24 16 9 4 64 
Total 31 33 14 6 67 
Table 30 
Percentage of Cycles Broken 
CONDITIONS Subjects .Subject SubJect Sub5ect Sub~ect Combined 1 
.FORI'NIGHTS 1 63 61 68 30 95 
2 53 61 46 18 85 
3 47 65 31 16 76 
4 
. I . 39 48 16 5 71 
Table 31 
Percentage of cycles Broken 
CONDrriONS Subjects Subject Subject Subject Subject · Combined 1 2 3 4 
Rest Break 50 51 37 27 79 
No Rest Break 52 67 44 13 83 
Table 32 
Percentage of cycles Broken 
. 
CONDITIONS Subjects Subject Subject Subject Subject Combined· 1 2 3 4 
WEEK 1 69 62 72 42 100 
2 57 60 62 17 90 
3 60 67 60 22 90 
4 45 55 32 12 So 
5 49 60 35 25 77 
6 44 70 27 7 70 
7 46 70 25 5 82 
8 31 25 7 - 60 
DAY OF WEEK M 56 66 44 27 86 
T 48 58 33 11 84 
w 55 62 44 25 86 
T 45 50 36 16 75 
F 50 58 45 16 75 
Table 33 
Percentage of Cycles Broken 
• CONDITIONS Subject Subject Subject Subject Subject Combined .. 1 2 3 4 
' 
Period 1 57 70 45 23 87 
2 5;L 55 45 23 77 
3 50 55 35 20 87 
4 52 55 40 23 87 
5 53 62 47 20 77 
6 46 52 40 11 75 
7 49 62 35 20 75 
8 48 57 35 11 82 
. 
Table 34 
CONDITIONS 
(X M.T.) -
Stimulus Delay 
255 
295 
381 
403 
421 
443 
568 
608 
Effect of Length of Residual Movement Time 
on Percentages of eycles Broken 
Subject·l Subject 2 Subject 3 
·Percentage. of Cycles Br>oken 
4 
7 
9 
16 
19 
50 
Table 35 
Subject 4 
64 
71 
Effect of Length of Residual Movement Time on Percentage of eycles Broken 
Conditions Sub,l Sub.2 Sub.3 Sub.4 Cond. Sub.l Sub.2 Sub,3!Sub.4 Cond. Sub;l Sub.2 Sub.3 Sub.4 
Residual Movement Time Percent.of Cycles Broken R'•·M.T. Percent.of Cycles Br>oken R.M.T Percent.of Cycles Br>oken 
235 12 . 374 25 513 37 
246 17 375 8 516 42 
251 0 376 17 530 50 . 
252 0 377 0 550 37 
256 0 386 17 0 0 556 • 50 
266 0 398 12 559 42 
275 25 405 63 571 75 
277 0 414 25 83 577 38 
286 8 415 25 586 83 
291 13 424 13 587 92 
292 8 426 12 590 62 
296 12 437 17 598 lOO 
301 0 438 50 599 67 
305 0 454 58 611 75 
317 0 464 50 617 75 
336 0 468 0 626 75 
337 12 473 25 627 75 
341 0 477 58 638 lOO 
346 0 0 490 25 
365 25 508. 25 
Tabl 35a 
X. V al. 
235 
246 
251 
252 
256 
266 
275 
277 
286 
291 
292 
296 
301 
306 
317 
336 
337 
341 
346 
365 
374 
375 
376 
. 377 
386 
398 
405 
414 
415 
Y=A.X+B 
Y.Obs. Y.Est 
12.00 - 8.4 
17 - 6.1 
0 
- 5.1 
0 
- 4.9 
0 - 4.1 
0 - 2.0 
25 - 2.0 
0 0.2 
8 2.1 
13 3.1 
8 3-3 
12 4.1 
0 5.2 
0 6.2 
0 8.4 
0 12.4 
13 12.6 
0 13.4 
o,o 14.4 
25 18.3 
25 20.2 
8 20.4 
17 20.6 . 
0 20.8 
17,0,0 22.6 
12 25.1 
63 26.5 
25,83 28.4 
25 28.6 . 
(A=0.2055 
(B=56. 7014 
Y=A 
e(BX)+C 
Y.Est X.Val Y.Obs 
2.5 424 13 
3-3 426 12 
3-7 437 17 
3-7 438 50 
4.0 454 58 
4.8 464 50 
5.5 468 0 
5-7 473 25 
6.5 477 58 
6.9 490 25 
7.0 508 25 
7.4 513 38 
7.8 516 42 
8.3 530 50 
9.4 550 37 
11.4 556 50 
11.5 559 42 
12.0 571 75 
12.6 577 38 
14.9 586 83 
16.1 587 92 
16.2 590 • 62 
16.4 598 lOO 
16.5 599 . 67 
17.8 6611 75 
19.6 617 75 
20.6 626 75 
22.1 627 75 
22.3 638 lOO 
Y=A.e (BX) +C 
Table 35b 
Y=A.X+B Y=A 
e (BX) +C 
. Y.Est. Y.Est • 
30.4 23.8 
30.8 24.1 
33.1 26.1 
33.3 26.3 
36.6 29.4 
38.7 31.5 
39.5 32.3 
40.5 33.4 
41.3 34.3 
44.0 37-3 
44.0 41.9 
48.7 43.2 
49.3 44 
52.2 48 
56.3 54.1 
57.6 56.1 
58.2 57.1 
60.6 61.3 
61.9 63.5 
63.7 66.9 
63.9 67.3 
64.6 68.5 
66.2 71.7 
.66.4 72.1 
68.9 77.2 
70.1 79.9 
71.9 84.1 
72.2 84.6 
74.4 89.9 
(A=4.2393 
(B=0.4970 
(C=ll.0864 
Effect of Length of Residual Response Initiation Time 
Plus Movement Time on Percentage of eycles Broken 
CONDrriONS ··Subject 1 Subject·2 ·Subject 3 Subject 4 
Percentage of Cycles Broken 
(R.I.T,+M;T,) -
Stimulus Delay 
338 22 
378 40 
490 77 
497 62 
530 92 
537 71 
723 96 
763 94 
. 
Table 36 
X Response Initiation Times (m.secs) (Stimulus cycle 
compared with Non-Stimulus cycl~ 
~ Sub.l Sub.2 Sub.3 Sub.4 Subs. Comb. e 
R.I.T. 
Non-Stimulus Cycle 87.43 116.21 82.54 155.0 111.19 
R.I.T. 
Stimulus Cycle:-
Overall 87.05 121.57 84.66 150.98 111.74 
10 m.s. Dalay 81.09 125.67 80.28 157.81 112.00 
50 m.s. Dalay 93.02 117.47 89.02 144.15 111.48 
** ** ** Cycle Broken 92.30 130.41 115.68 150.53 124.15 
Cycle Not Broken 58.68 * 103.69 ** ** 70.55 159.43 82.29 
10 m.s. Delay * * * 
Cycle Broken 81.04 134.91 97.86 157.77 120.67 
10 m. s. Dalay 68.44** ** Cycle Not Broken .81.67 102.74 158.43 85.56 
50 m.s. D=lay 105.98 
. ** ** 
Cycle Broken 125.30 1.48.00 143.49 128.17 
.. 
50 m.s. Delay ** . * ** 
Cycle Not Broken 51.42 104.43 72.18 .161.24 79-96 
** Statistical Significance 1% level ~ The means of all R.I.T's in the 
Stimulus Cycle, for all conditions, 
were tested against the mean times * 
11 11 5% level ) 
in the Non-Stimulus Cycle. The t-test 
was used. 
Table 36a 
Location on Strip Switch (Percentage Use) 
CONDITIONS Subjects Subject Subject Subject Subject Combined· 1 2 3. 4 
Location on Strip 
Switch 
1 0 0 0 0 0 
2 0.2 0 0.6 0 0 
3 0.4 0 1 1 0 
4 0.4 0 1 0.36 0.31 
5 1 1 . 3 0.36 2 
6 12 9 30 2 7 
7 25 15 46 11 26 
8 35 29 17 60 37 
9 21 33 2 26 25 
10 4 13 •o 0 4 
. 
. 
Table 37 
' 
RESPONSE INITIATION TIME . MOVEMENT TIME REACTION TIME 
(Stimulus Cycle) · (Stimulus Cycle) 
Range (m.sec;) % Range (M. sec) % Range (M. sec) % 
0 
- 25 2.87 200 .. 300 12.58 400 - 500 0.86 
25 - 50 10.31 300 - 400 13.67 500 - 600 12.27 
50 - 75 16.80 400 - 500 12.58 600 - 700 11.25 
75 - .100 18.14 500 - 600 5.78 700 - 800 14.77 
100 
- 125 13.44 600 - 700 1.95 800 - 900 17.11 
125 - 150 11.80 700 - 800 1.09 900 - 1000 11.95 
150 - 175 7.19 800 - 900 1.80 1000 - 1100 6.72 
175 - 200 5.23 900 - 1000 4.92 1100 - 1200 5.47 
200 
- 225 4.06 1000 - 1100 5.16 1200 - 1300 3.52 
225 - 250 1.96 1100 - 1200 7.73 1300 - 1400 1.95 
250 - 275 1.48 1200 - 1300 6.80 1400 - 1500 1.41 
275 - •.. 300 1.41 1300 - 1400 4.37 1500 - 1600 1.17 
1400 
- 1500 2.89 1600 - 1700 1.56 
1500 - 1600 3.28 1700 - 1800 0.86 
1600 
- 1700 1.41 1800 - 1900 1.09 
1700 - 1800 1.80 1900 - 2000 1.25 
1800 - 1900 1.41 
1900 - 2000 1.25 
• Table 38 
X Response Initiation Time (Stimulus Oycle) 
CONDITIONS Subjects Subject Subject Subject Subject 
. 
·Combined 1 2 3 4 
WEEK 1 136 140 . 134 171 101 
2 134 101 125 96 216 
3 118 79 148 lOO 144 
4 108 69 134 83 146 
5 U3 74 128 87 162 
. 
6 117 67 124 69 210 
7 108 73 98 59 203 
8 110 So • 109 - 142 
X l'rbvement Time (Stimulus Cycle) 
{m. sec) 
WEEK 1 1347 2146 ll95 740 • 1305 
2 1105 1655 1059 408 1297 
3 1062 1523" 826 455 1444 
4 860 1107 624 365 1347 
5 794 967 642 483 1086 
6 . 780 1038 632 329 . 1119 
7 . 780 1000 553 325 • 1244 
8 669 6)'{ 449 - 920 
Table 39 
Reaction Time (m.sec) 
CONDITIONS Subjects Subject Subject Subject Subject 
·Combined· 1 2 3 4 
. 
FORTNIGHTS 
1 1087 1905 964 595 882 
2 956 1212 907 623 1084 
3 885 1074 926 606 934 
4 955 1165 973 580 918 
Table 40 
Reaction Time (m.sec) 
CONDITIONS Subjects Subject Subject Subject Subject 
Combined l 2 3 4 
Rest Break 1022 1432 . 970 607 977 
No Rest Break 924 1245 915 602 933 
Table 41 
X Reaction Time (m.sec) 
CONDITIONS Subjects Subject Subject Subject Subject 
Combined 1 2 3 4 
WEEK 1 1133 2148 985 576 824 
2 1040 1662 944 614 941 
3 926 1257 876 608 962 
4 987 1167 938 637 1206 
5 911 1172 909 608 955 
6 859 976 943 605 913 
7 870 1086 897 580 915 
8 1071 1243 1048 - 921 
Table 42 
X Reaction Time (M.sec) 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
PERIOD 1 920 1284 865 582 906 
2 988 1345 932 609 1018 
3 954 1426 866 588 890 
4 962 1402 933 601 867 
5 1003 1323 1040 648 957 
6 986 1351 957 620 971 
7 961 1328 935 588 948 
8 997 1252 1012 595 1080 
DAY OF WEEK M 971 1324 977 599 937 
T 942 1266 952 606 901 
w 982 1428 936 607 909 
T 1014 1400 954 • 613 1039 
F 949 1276 894 595 987 
Table 43 
CONDrriONS Subjects Subject Subject Subject Combined 1 2 3 
R.I.T. 915 1254 868 582 
M.T. 1029 1423 101'7 
. 
627 
D3lay: 
R.I.T. lOm. sec 917 1235 865 573 
50m. sec 913 1274 871 590 
M.T. lOm. sec 1009 1341 . 1044 611 
50m. sec 1048 1506 991 644 
R.I.T. = stimulus given in Response Initiation Time 
M.T. = Stimulus given in Movement Time 
Table 43a 
Subject 
4 
922 
986 
961 
884 
981 
993 
Qycle Time (sec) 
CONDITIONS SUBJECTS COMBINED 
x Average %> S.D. M+2 S.D. 
WEEK 1 3.18 0.84 3.30 
2 3.28 0.98 3.86 
3 3.19 0.94 3.92 
4 3.04 0.93 3.93 
5 2.91 0.95 3.83 
6 3.13 1.04 4.19 
7 3.03 0.96 3.96 
8 3.05 0.99 4.21 
Table 44 
cycle Time (sec) 
CONDITIONS Subject l Subject 2 · . Subject 3 · ·Subject 4 · 
x Av. %.)M+ x Av. %)M+ x Av. %>M+ x Av. %)M+ s.n. 2 S.D. S.D. 2 S.D. s.n. 2 S.D. S.D. 2 S.D. 
WEEK l 3.12 0.95 3.53 3.07 0.68 2.53 2.96 0.82 3.75 3.61 0.93 3.40 
2 2.84 0.99 3.73 3.28 0.87 3.89 2.81 0.99 3.60 3.89 1.11 4.13 
3 2.91 1.03 4.00 3.02 0.92 3.99 2.68 0.87 3.65 4.04 0.94 4.06 
4 2.94 0.99 4.03 2.87 0.83 3.60 2.72 1.00 4.03 3.79 . 0.89 4.09 
5 2.84 1.08 3.70 2.81 0.91 3.71 2.65 0.90 4.32 3.83 0.84 3.49 
6 2.92 1.14 4.25 2.89 1.08 4.37 2.78 1.00 4.38 3.91 0.94 3.78 
7 2.90 1.15 4.54 2.73 0.89 3.78 2.59 o.87 3.86 3.91 0.95 3.65 
8 2.T7 1.09 4.59 2.68 0.94 3.83 - - - 3.71 0.94 4.20 
Table 45 
Cycle Time (sec) 
CONDITIONS Subjects Combined 
.X Average ~.>M+ S.D. 2 S.D. 
PERIOD 1 3.17 0.94 3-97 
2 3.10 0.94 3-99 
3 3.07 0.92 3.83 
4 3.11 0.97 3.91 
5 3.09 0.97 3.82 
6 3.08 0.95 4.01 
7 3.10 0.98 3.81 
8 3.08 0.96 3.83 
Table 46 
cycle Time (sec) 
. 
Subject 2 . : .. .· .... CONDITIONS Subject 1 Subject 3 Subject 4 
x Av. %>M+ x Av. %>M+ x Av. %)M+ x Av. %)M+ s.n. 2 S.D. S.D. 2 S.D. S.D. 2 s.n. S.D. 2 S.D. 
PERIOD 1 2.90 0.98 3-92 2.96 0.82 3.84 2.78 0.87 3.78 4.08 1.09 4.39 
2 2.87 1.02 4.25 2.91 0.87 3.74 2.75 o.89 3.07 3.89 0.97 4.31 . 
3 2.87 1.00 3.84 2.90 0.85 3-73 2.72 0.90 3.87. 3-79 0.91 3.91 
4 2.91 1.07 4.00 2.90 0.88 3. 75 2.76 0.95 4.11 3.88 0.99 3.82 
5 2.89 1.10 4.12 2.88 0.87 3.49 2.76 0.97 3.94 3.84 0.97 3.76 
6 2.91 1.10 4.18 2.91 0.91 3.87 2.72 0.92 4.20 3-77 0.86 3.80 
7 2.98 1.11 4.20 2.94 0.96 3.54 2.73 0.96 4.05 3.74 0.90 3.51 
8 2.93 1.09 4;09 2.92 0.95 3-72 2. 71 0.90 3.98 3-75 0.90 3-57 
Table 47 
Cycle Time (sec) 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 I . . 2 3 4 
DAY OF WEEK M 3.16 2.97 2.92 2.75 3.91 
T 3.08 2.89 2.90 2.79 3.76 
:it w • 3.05 2.92 2.90 2.73 3.69 
T 3.15 2.90 2.88 2.81 3.92 
F 3.06 2.87 2.97. 2.62 3.94 
DAY OF WEEK M 0.94 1.04 0.88 0.87 0.98 
T 0.92 1.03 0.83 0.95 0.89 
w 0.94 1.06 
Average 
0.90 0.96 0.83 
S.D. T . 0.99 1.15 0.89 0.95 0.97 
F 0.97 1.01 0.93 0.85 1.10 
DAY OF WEEK M 3.97 4.15 3.62 4.13 4.02 
T 3.83 3.95 3.66 4.06 3.70 
%}M+ w 3.80 4.01 3.64 3.73 3.81 2 S.D. 
T 3.98 4.29 3.80 3.91 3.96 
F 3.92 4.00 3.82 3.96 3.90 
. 
Table 48 
Response Initiation Time (msec.) 
CONDITIONS Subjects Combined 
x Average %)M+ 
·s.·n. 2 S.D. 
. 
WEEK 1 123 41 2.12 
2 115 49 3.44 
3 112 40 2.75 
4 104 41 2.94 
5 109 43 2.56 
6 110 45 3.13 
7 104 45 3.38 
8 112 45 2.83 
Table 49 
Response Initiation Time (msec) 
CONDITIONS Subject 1 · Subject ·2 · Subject 3 · Subject 4 
x Av. %>M+ x Av. %>M+ x AV· .. %)M+ x Av, .. %)M+ S.D. 2. S. D. s.n. 2 s.n. s.n. 2 s.D. S.D. 2 S.D. 
WEEK 1 136 46 1.5. 132 46 2.00 120 27 1.5 105 45 3.5 
2 100 51 4.0 125 50 2.75 86 34 3.0 148 62 4,0 
3 93 41 2.75 138 51 2.75 83 27 2.5 133 43 3.0 
4 77 38 4,00 120 52 1.75 80 29 3.5 141 46 2.5 
5 75 36 3.00 115 52 2.75 78 28 3.0 169 58 1.5 
6 64 32 3.00 109 52 3.50 67 26 3.25 201 68 2.75 
7 78 38 3.00 91 42 3.25 65 31 5.5 183 68 1.75 
8 76 32 2.25 99 43 3.25 - - - 160 60 3.00 
Table 50 
Response Initiation Time (msec.) 
CONDITIONS SUBJECTS COMBINED 
X .Average %>M+ s.n. 2 S.D. 
PERIOD l 118 44 3.03 
2 112 47 3.16 
3 108 43 2.58 
4 107 44 3.23 
5 110 42 2.39 
6 108 42 3-55 
7 114 45 2.65 
8 112 43 2.58 
. 
Table 51 
Response Initiation Time (msec) 
CONDITIONS Subject 1 Subject 2 Subject ·3 · Subject 4 
X Av. %>M+ l Ay. %)M+ x .. Av. %)M+ :x Ay •. %)M+ s.n. 2 S.D. S.D. 2 s.D. S.D. 2 S.D. s.n. 2 S.D. 
PERIOD 1 104 41 3.00 126 47 2.50 86 29 3.14 151 56 3.50 . 
2 84 36 3.25 117 53 3.50 87 29 4.29 157 65 1.75 
3 78 36 3.00 112 48 2.25 80 29 2.57 156 55 2.50 
4 87 46 4.25 110 48 2.25 82 30 3. 71 146 51 2.75 
5 86 41 2.00 117 46 1.75 84 30 3.14 152 51 2.75 
6 88 40 3.00 114 47 4.50 78 26 3.14 150 51 3.50 
7 86 37 2.25 115 51 2.50 83 29 2.57 168 62 3.25 
8 87 36 2.75 119 48 2.75 80 28 2.86 159 59 2.00 
Table 52 
Response Initiation Time (msec) 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
DAY OF WEEK M 118 94 • 123 88 161 
T 110 B3 120 85 148 
w 111 92 117 83 149 
X 
- 86 80 158 T 111 115 
F 106 82 • 105 77 148 
-
DAY OF WEEK M 45 40 49 • 30 59 
T 43 36 51 . 30 56 
Average 
s.n. w 44 41 48 31 53 
T 43 42 48 26 54 
F 43 37 47 27 59 
DAY OF WEEK M 2.78 . 2.66 . 2.19 3.21 3.13 
T 2.98 2.81 2.03 4.29 2.97 
w 2.90 3.75 2.66 2.68 2.50 
%)M+ T 2.94 2.81 3.13 3.39 2.50 2 S.D. 
F 2.86 . 2.66 3.75 2.32 2.66 
. 
Table 53 
Movement Time (msec.) 
CONDITIONS· Subjects Combined 
X . Average %)M+ S.D. 2 S.D. 
WEEKS l 499 55 3.19 
2 498 68 3.56 
3 462 60 3.31 
4 446 58 3.50 
5 432 51 2.25 
6 440 64 3.06 
7 433 69 2.94 
8 438 76 3.17 
Table 54 
Movement Time. (msec,) 
CONDITIONS Subject 1 Subject 2 SUbject 3 SJ.bJect 4 ... 
x Av. %>M+ l:i( Av. %)M+ x Av. ... %>M+ x Ay, ... %>M+ S.D. 2 S.D. S.D. 2 S.D. S.D. 2 s.n. S. D, 2 S.D. 
WEEK 1 518 lB 3.75 523 53 1.75 306 38 4.00 648 84 3.25 
. 
2 487 58 4.50 540 82 3.25 327 50 3.50 637 84 3.00 
3 474 52 4.50 436 58 2.50 316 37 3.25 621 94 3.00 • 
4 464 42 3.75 386 63 1.75 296 34 4.00 636 94 4.50 • 
5 448 34 2.00 396 63 1.25 285 25 3. 75 600 81 2.00. 
6 424 33 2.00 425 85 3.25 302 62 4.25 609 75 2.75 
7 415 28 2.50 387 130 3.25 301 26 2.50 627 91 3.50 
8 
- . 
396 24 2,00 351 131 5.75 - - - 566 72 1.75 
. 
Table 55 
Movement Time (msec.) 
CONDITIONS SUBJECTS COMBINED 
iC Average %)M+ S.D. 2 S.D. 
PERIOD l 458 55 2.97 
2 463 65 2.84 
3 457 65 3.36 
4 453 60 3.23 
5 455 57 2.84 
6 452 63 2.52 
7 458. 64 3·55 
8 456 69 3.68 
Table 56 
Movement Time (msec.) 
CONDITIONS Subject 1 Subject 2 Subject 3 ·Subject 4 
X Av. %>M+ ~ Av. %>M+ ~ Av. %)M+ x Av. %>M+ S.D. 2 S.D. S.D. 2 s.n; · s;n. · 2 S.D. s.n; 2 S.D. 
PERIOD 1 463 45 3. 75 410 55 1.25 298 38 3.71 641 79 3.25 
2 449 33 2.25 428 73 2.25 323 74 4.29 634 82 2.75 
3 444 34 3. 75 436 90 3.00 306 42 4.29 624 91 2.50 
4 452 34 2.50 425 84 3.50 307 28 . 4.00 608 88 3.00 
5 456 35 3.50 431 79 2.25 306 38 3.14 608 75 2.50 
6 449 44 2.00 433 83 2.75 300 25 2,29 606 96 3.00 
7 458 46 3.00 439 95 3·75 297 26 3.71 619 84 3.75 
8 456 ·45 4.25 443 106 4.00 301 39 3.43 603 81 3.00 
I 
Table 57 
Movement Time (msec.) 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
DAY OF WEEK M 459 463 436 308 610 
T 460 454 450 305 610 
w 454 456 
x 
430 304 605 
T 463 452 435 313 633 
F 447 441 402 293 632 
DAY OF WEEK M 63 35 97 39 80 
T 64 35 106 30 81 
Average w 62 46 72 39 89 
S.D. T 73 50 87 57 96 
F 48 31 55 29 76 
DAY OF WEEK M 2.94 1.72 2.81 3-93 3.44 
T . 3.43 3.91 3-59 3.04 3.13 
%)M+ w 3.15 3.28 2.03 4.11 3.28 
2 S.D. T 3.27 3.91 3.44 3-57 2.19 
F 2.82 2.81 2.34 3-39 2.81 
Table 58 
X eycle T2me (sec) 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
REST BREAK . 
PERIOD 1 3.17 2.92 2.92 2.87 4.08 
2 3.11 2.91 2.89 2.85 3.84 
3 3.01 2.84 2.83 2.78 3.64 
4 3.05 2.91 2.85 2.80 3-71 
5 3.04 2.87 2.81 2.81 3. 76 
6 2.98 2.89 2.85 2.70 3-55 
7 3.04 3.01 2.85 2. 75 3.61 
8 3.02 . 2.97 2.85 2.73 3.58 
. 
NO REST BREAK 
PERIOD 1 3.18 2.88 3.00 2. 72 4.08 
2 3.10 2.82 2.94 2.67 3-93 
3 . 3.12 2.90 2.96 2.68 3.92 
4 3.17 2.91 2.95 2. 73 4.03 
5 3.13 2.92 2.96 2. 72 3.90 
6 3.17 2.94 2.98 2. 74 3-95 
7 3.16 2.95 3.04 2.71 3.83 
8 3.14 2.87 2.99 2.70 3.88 
Table 59 
Average S.D. of cycle Time (sec) 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
REST BREAK 
PERIOD 1 0.98 0.96 0.80 1.03 1.19 
2 0.96 1.05 0.91 0.92 0.97 
3 0.86 0.94 0.78 0.85 0.87 
4 0.92 1.00 0.84 0.89 0.94 
5 0.96 1.07 0.78 1.03 1.00 
6 0.88 1.05 0.86 0.85 0.71 
7 0.90 1.02 0.87 0.90 o.8o 
8 0.93 1.13 0.88 0.84 0.81 
NO REST BREAK 
PERIOD 1 0.91 1.01 0.84 0.78 .1.01 
2 0.91 . 0.98 0.83 0.87 0.97 
3 0.97 1.08 0.93 0.94 0.95 
4 1.02 1.15 0.91 1.00 1.02 
5 0.98 1.15 0.96 0.92 0.94 
6 1.01 1.15 0.96 0.98 0.97 
7 1.06 1.22 1.05 1.01 0.99 
8 0.99 1.04 1.02 0.94 0.97 
Table 60 
Percentage of Cycle Times over 2 S.D. 
Above the Mean 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
REST BREAK 
PERIOD 1 4.12 3.89 3-93 3-57 5.20 
2 3.94 4.12 3.51 3-93 4.28 
3 3-72 :3· 74 3.44 4.07 3-74 
4 3-73 3.83 3.32 4.02 3.85 
5 3. 75 4.04 3.25 4.12 3.66 
6 3-87 4.04 3.64 4.22 3.63 
7 3.56 3-96 ·3.04 3.96 3.34 
8 3-73 4.09 . 3.34 4.15 3-37 
NO REST BREAK 
PERIOD 1 3.85 3.94 3. 76 3.90 3.80 
2 4.04 4.42 3.98 3.48 4.34 
3 3.94 3-97 4.02 3-72 4.05 
4 4.09 4.20 4.21 4.17 3.80 
5 3.89 4.22 3-75 3.80 3.85 
6 4.14 4.36 4.11 4.18 3-94 
7 4.07 4.51 4.09 4.13 3.64 
8 3.94 4.09 4.13 3.85 3.73 
Table 61 
X cycle Times (sec) 
CONDITIONS Subjects Subject Subject Subject Subject Combined 1 2 3 4 
REST BREAK 3.05 2.91 2.86 2.78 3.72 
NO REST BREAK 3.15 2.90 • 2.98 2.71 3.94 
Table 6la 
PROBABILITY TABLES 
I~· SUBJECTS 
Cycle &oken lo.001 
Reaction Time X {0.001 
Response Initiation Time X 
(stimulus Cycle) (0.001 
Movement Time X 
(Stimulus Cycle) (.0.001 
Response Initiation Time x -< o. 001 
Average 
<o.OOl s.n. 
%'>M+ 
2 S.D. 
Movement Time X .(0.001 
Average 
<0.001 S.D. 
%>M+ 
2 S.D. 
Cycle Time x ~0.001 
Average 
S.D. (0.001 
)'6)M+ 
2 s.n. <o.OOl 
Table 62 
Independent 
Dependent Variable DAYS OF EXPERIMENT 
Variable 
Subs. Sub.l Sub.2 Sub.3 Sub.4 Comb. 
Cycle Broken <o.o01 <0.001 (0.001 (0.001 .(0.001 
Reaction Time X 
--
(0.001 (0.001 <o.ol .(0.05 )0.05 
Response Initiation Time 
(Stimulus Cycle) X (0.001 ('0.001 (0.05 (0.01 ~0.001 
Jlbvement Time 
(Stimulus Cycle) x ~0.001 (0.001 (0.001 (0.001 ~0.001 
Response Initiation x (0.001 (0.001 (0.001 .(0.001 (0.001 
Time 
Average 
s.n. (0,01 (0.01 (0.01 )0.05 .(0.001 
%)M+ 
2 S.D. )0.05 )0.05 )0.05 )0.05 )0.05 
Jlbvement Time x .(0.001 (0.001 (0.001 <0.001 (0.001 
Average 
S.D. (0.001 (0.01 (0.001 (0.01 )0.05 
%>M+ 
2 S.D. )0.05 )0.05 4:>.01 1,). 05 )0.05 
"Cycle Time x <o.OOl (0.001 (0.001 (0.001 4J.001 
Average 
S,D. (0.001 (0. 001 (0.001 (p.05 (.0. 001 
%>M+ 
2 s.n. (0.001 ~0.001 (0.001 )0.05 (0.001 
. 
Table 63 
'-
Independent 
fupendent 1Tariable DAYS OF WEEK 
Variable 
Subs. Sub.l Sub.2 Sub.3 Sub.4 Comb. 
Cycle Br-oken <o.ol 
Reaction Time x 
Response Initiation Time 
(Stimulus Cycle) x 
rtbvement Time 
(Stimulus Cycle) X (0.01 
Response Initiation Time 
x (0.01 (0.05 (0.05 
Average 
S.D. 
%)M+ 
2 S.D. 
· rtbvement Time x (0.001 (0.05 
Average 
s.D. (0.05 (0.01 (0.05 
%)M+ 
2 S.D. (0.05 
Cycle Time j( 
Average 
S.D. (0.05 
%)M+ 
2 S.D. 
Table 64 
Independent 
Dependent Variable WEEKS 
Variable 
Subs. Sub.l Sub.2 Sub.) Sub.4. Comb. 
Cycle Br:>oken ~0.001 (0.01 (0.001 (0.01 (0.01 
Reaction Time x ~0.001 <o.OOl 
Response Initiation Time 
(Stimulus Cycle) x ~.05 <o.01 <o.ol (0.001 
llbvement Time 
(Stimulus Cycle) x (0.001 <0.001 <0.001 (0.01 (0.01 
Response Initiation x (1). 001 (0.001 (0. 001 <0.001 <!J.OOl Time 
Average 
~0;05 ko.OOl S.D. (0.001 (0.05 
%)M+ 
2 S.D. (0.05 
llbvement Time x ~.001 <o.o01 (0.001 (0.01 ~0.05 
Average 
S.D. ~.001 (0.01 4J.05 
%>M+ 
2 S.D. ~.05 (0.05 
Cycle Time x ~.01 (0.001 ~~01 4J.05 
Average 
S.D. (0.01 (0.001 
%)M+ ~.01 4J.001 2 S.D. (0.01 ~.05 
Table 65 
Independent Residual (Weeksi 
Dependent 11ariable Shows effect of weeks w~~~out inter-
v~:;:,;~hle 
-
f'erenne f'T'om ReRt. Rre.•lr Re~+ 'R»eAk 
Subs. Sub.l Sub.2 Sub.3 Sub.4 
Comb. 
Response Initiation 
Time x (0.001 (.0.001 4J.001 (.o. 001 (0.001 
Average 
S.D. <o.o5 (0.001 ~0.05 (.0.001 
%>M+ 
2 S.D. 
!lbvement Time x (.0. 001 1_0.001 4J.001 (.0.05 (0.05 
Average 
S.D. (.0.001 <:_o. 01 
%>M+ 
2 S.D. (.b. 05 <_O. 05 
Cycle Time x (0.01 (0.001 (.0.01 
Average 
S.D. (.o. 05 <,0.001 
%>M+ 
2 s.D. (.0.01 (0.01 ~0.01 (.0.05 
Table 66 
Independent 
· _,tependent 
. Variable PERIODS 
Variable 
Subs. Sub.l Sub.2 Sub.3 Sub.4 Comb, 
Cycle Broken 
Reaction Time x 
Response Initiation ~me 
(0.05 (Stimulus Cycle) X 
• 
Movement Time x 
(Stimulus Cycle) .(0. 05 (0.05 
Response Initiation Time 
x <0,001 ~.001 ~0.05 
Average 
s.n. .t.,o. 05 
%)M+ 
2 s.n. 
Movement Time x (0,05 .(0.05 <0.05 (.0.01 
Average 
s.n. <?·05 (0.01 
%>M+ 
2 s.n. 
Cycle Time x /..0 001 (0.001 
Average 
S.D. (0.05 (0.05 
%)M+ 
2 S.D. 
Table 67 
~dent stimulus delay Response Initia-ble tion or Movement Time. 
Variable , 
Subs. Sub.l Sub.2 Sub.3 Sub.4 Comb. 
Cycle Bi:'oken /..0.001 ~0.001 4J,001 ~0.001 (.0. 001 
Reaction Time X ('o.001 ~0.01 40.01 <,o.01 
Response Initiation 
Time (Stimulus Cycle) X (.0,01 4>.05 
Movement Time 
(Stimulus Cycle) x <.O.OOl (p.001 <_0.001 4J.Ol 
. 
Table 68 
~ 10 m. sec or 50 m. sec Delay for e Stimulus e 
Subs. 
Comb. Sub.l 
Sub.2 Sub.3 Sub.4 
Cycle Broken (0.001 (0.001 t,o. 05 ~0.01 
Reaction Time x ~.0· 05 ~.05 
Response Initiation 
· Time (Stimulus Cycle) x 
M:>vement Time 
(Stimulus Cycle) x /.,0.001 (0.001 .(..o. 05 
Table 69 
Independent 
Dependent Variable Rest Br>eaks 
Variable 
--
No Rest Br>eaks 
Subject 4 
Cycle Times :X <0.01 
Response Initiation 
. Time (Stimulus Cycle) X (0.05 
No other significant results for this Independent Variable. 
Table 70 
INI'ERACTIONS DEPENDENT VARIABLES 
Response Initiation Time !Vbvement Time Cycle Time 
x Av. %)M+ x Av. %)M+ x Av. %)M+ S.D. :!! S.D. S.D. 2 S,D. S,D 2 S.D. 
SxD (0.001 <O.OOl <0.05 (0.001 <O.OOl <o.01 (0.001 ~0.001 (0.001 
SxE <O.Ol <0.05 
SxW ~0.001 t.,O. 001 (0,001 (,p. 001 (0.05 (0.01 <[}.05 
SxB 
S X p t.,o. 01 ~.05 <o.o01 t.,0.001 (0.001 ~0.01 
DxP (0.001 (.0.001 /_0. 01 
PxE 
WxP t.,0.05 
BxP (0.05 (0.01 
SPE <o. oo1 £.,0.05 ~0.05 
SPW 4J.05 <o.o5 ~0.05 
SPB 
u8 n = Subject 
D Day of Experiment B = Rest Break/No Rest Break .~---
E Day of Week p 
= Period 
w Week 
Table 71 
Dependent Variables 
Response Initiation Time x-
Average 
S.D. 
%>M.+" 
2 S.D. 
M:lvement Time x 
Average 
S.D. 
%)M.+ 
2 S.D. 
Cycle Time x 
Average 
S.D. 
%)M.+ 
2 S.D. 
Q = Day of Experiment 
W = Week of Experiment 
f = Period of Day 
Subjects Interactions 
ExP WxP BxP 
Sub.l (0.05 
Sub.3 (0.05 (0.01 
Sub.2 ko.o5 
Sub.4 (.o. 05 
Sub.4 (0.05 
Sub.3 (0;05 
Sub.4 (0.01 
Sub.3 (0.05 
Sub.4 (o. 05 <0.05 
! = Day of Week 
B = Rest Break/No Rest Break 
11 Significant Results out of a possible 108. It may be that most of them 
are truely chance. Where there were no significant results, Subjects have 
not been entered in the table. 
Table 72 
Dependent Variables 
SxD S X W 
Cycle Broken (.0. 001 (0. 001 
Reaction Time X (0.001 <0.001 
Response Initiation Time 
(Stimulus Cycle) x <.O· 001 .(0.001 
Jlbvement Time x 
(Stimulus Cycle) <0.001 (0.001 
No Statistical Significance for the Following: 
s X E, s X P, EX P, w X P, B X P, G X P, 
E x H, W x H, B x H, G x H, SEP, SWP, SPH. 
SxB 
.,.' 
(0. 05 
S x G 
(0.001 
(0.001 
Interactions 
. 
Dx p 
.... C. . . 
SxH DxH PxH SBP SOP 
(.0. 01 
t_O. 05 
(.0. 001 <.o. 05 <0.05 
S = Subjects 
D = Day of Experiment 
E = Day of Week 
W =Weeks 
<:o.os 
(0.05 
i.,O. 05 
B = Rest Break/No Rest Break 
G = Stimulus given in R.I.T. or M.T. 
P = Periods 
H = Delay (lOm.sec or 50 m.sec) 
19 Significant Results out of a possible 92. 
Table 73 
Dependent Variables 
Cycle Broken 
Reaction Time x 
Response Initiation X 
Time (Stimulus Cycle) 
Movement Time x 
(Stimulus Cycle) 
Subjects Interactions 
DxH 
Sub.l 
Sub.3 (0.05 
Sub.3 
Sub.l 
Sub.3 (0.05 
Sub.l (0.01 
D = Day of Experiment 
E = Day of Week 
ExH 
W =·week of Exper~ment 
WxH 
_c· 
BxH 
(0.05 
B = Rest Break/No Rest Break 
G = Stimulus given in R.I.T or M,T. 
P = Period of Day 
H = Stimulus Delay (lOm. sec or 50 m. sec) 
GxH 
... 
ExP WxP Bx:P GxP 
<o.05 
{._O. 05 
(.0.05 
7 Significant Results out of a possible 144. Factors without any significant results have not been entered' 
in the table. 
Table 74 
~ De DAYS OF WEEK V. 
Subs. 
sub.l Sub.2 Sub.3 Comb. 
Cycle Th'oken 
NO STATISTICAL SIGNIFICANCES 
Reaction Time x I 
Cycle Broken - Subjects Combined. Probability Value for 
Day of Week = O.OL. in previous analysis 
Table 75 
I I 
Sub.4 
-FORTNIGHTS 
Subs. Sub.l Sub.2 Sub.3 Sub.4 Comb. 
Cycle Broken (0.001 (.0. 001 (.o. 05 (0.01 
Reaction Time X (.,O. 001 (.o. 001 
. 
Table 76 
Cycle Br>oken 
Reaction Time X 
Subs. 
Comb. 
REsr BREAKS 1 NO REST BREAKS 
Sub.l Sub.2 Sub.3 Sub.4 
<o.m .(0.05 
<,o. 001 (o. 01 
Table 77 
Dependent Variable = "G" Stimulus given in 1\,I.T. and M.T. 
Only one change from the initial analysis 
Subject 1. Reaction Time - Probability Value (0,001 
Previous value (0,01 
~' Variable Stimulus given in R,I.T, or M,T, 
Subs. Sub.l Sub.2 Sub.3 Sub.4 Comb. 
Cycle Br-oken (0.001 <o.OOl ~0.001 (0. 001 (0.001 
Raaction Time X <o.o01 (0.001 (0.001 (0.01 
. 
Table 78 
INTERACTIONS Dependent Variables 
Cycle Broken Reaction Time 
SxE 
SxF (.o. 001 (.0,001 
SxB (0,001 
SxG (.0.001 
ExH 
FxH 
BxH 
GxH 
Reaction Time. 
E x H = Probability Value of ~0.05 in other analysis 
necessary to recalculate for this analysis but 
as expected significance was less. In fact it 
did not reach an acceptable level. 
Table 79 
x 
INTERACTIONS Dependent Variables 
Cycle Broken Reaction Time X 
Subjects 1-4 Subjects 1 - 4 
ExH 
FxH NO I 
BxH STATISTICAL I 
GxH SIGNiliCANCE 
Reaction Time 
For Subject 3 W x H (Week by Delay) had probability Value = (0.05 
for Reaction (e.g. previous analysis) therefore it was necessary 
to recalculate for this analysis. The likelihood was that the 
significance would be less within the D x H (Day by Delay) Heirarchy 
as indeed it was. 
Cycle Broken. 
D x H was significant ~0.05 for Subject 3 in previous analyses •• 
it was necessary to recalculate the D x H hierarchy - the likelihood 
was as above. 
Table 80 
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NOTES ON TESTS 
The WAIS consists of eleven tests. Six are grouped into the 
Verbal Scale; the remaining five comprise the Performance Scale; all 
eleven tests are combined to make the full scale. 
Verbal Tests 
Information 
Comprehension 
Arithmetic 
Similarities 
Digit Span 
Vocabulary 
Performance Tests 
Digit Symbol 
Picture Completion 
Block Design 
Picture Arrangement 
Object Assembly 
The WAIS Intelligent Quotient, whether based on verbal, performance 
or full scale is obtained from a direct comparison of the subjects' test 
results with those of persons in his chronological age group. Separate 
tables of I,Q, have been developed for ten different age groups, Thus 
the I,Q, assigned to a person in his twenties is based on a group of 
the same age; the fifty year olds I.Q. is similarly based on an older 
group. 
The WAIS norms were based on groups considered representative of 
United States adults. (Some questions in the test are changed when 
testing British adults). Norms were developed for each of seven age 
groups ranging from 16 to 64 years. Equal numbers of men and women were 
included in each age group. Cases were assigned to geographic regions of 
the country in proportion to their populations. Cases were selected to 
give the proper urban-rural proportions for each age group. The sample 
ii 
included whites and non-whites in the ratios found in the 1950 census 
in the United States. Cases were selected from occupational categories 
in accordance with the incidence of these categories in the pppulation. 
Five levels of education were distinguished according to the number 
of school years completed. Separate educational distributions were 
determined for each sex and for every age group. Every effort was 
therefore made to make the sample, on which the test norms are based, 
unbiased. 
Eysenck Personality Inventory 
The E.P.I. sets out to measure two major dimensions of personality, 
extroversion ("E") and neuroticism ("N"). It contains a Lie Scale G"L") 
which may be used to eliminate subjects showing "desirability response 
set" i.e. it is useful for detecting individuals "acting good". 
Eysenck and Eysenck (1964) describe the typical extravert as being 
sociable, liking parties, craving excitement, being optimistic and not 
always reliable. They describe the typical introvert as being quiet, 
reserved, controlled and reliable. These descriptions are idealised end 
points of a continuum. 
The number of subjects involved in the construction of the E.P.I. was 
. 
in excess of 30,000 and included representative samples of the whole popu-
lation as well as groups varying in age, class and sex. The retest 
reliabilities for different forms of the test are high, between 0.8a 
and 0.97. 
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2. Toil I 
3. Nos9 I 
4. Handle• I 
.5. Diamond I 
6. Wotor I 
7. Nose piece I 
8. Peg I I 
9. Oarlock 0 
I 0. Pin• or Lugs I 
11. Flag ·. 0 
12. Dog tracks I 
13. Cornwall I 
14. Stack• h 
IS. Leg I 
16. Arm image /) 
17. Finger 0 
18. Shadow I 
19. Stirrup I 
20. Snow () 
21. Eyebrow 1\ 
Ill 
-.-
,,_,. 
~·- L . ·; . "• 
- ' 
'/ ... J 
6 I 9 2 L £ 9 v 
·- Cl 
'- I 
_, T r= 
' 
-
2 ~ £ 2 v I 2 £ 
9. BLOCK DESIGN 
nme SCORE 
I. 60" I m• 2-0 
' 
0 
2. 60" : 21> 2(9 0 
3. 60" IV" o@) 
4. 60" I t>'' 0~ 
5. 60" ~~·· o0 
6; 60" ~6'' o@ 
1. 120" ID.; • ·o (.4) Jtr,•o I• SO 6 . 
8. 120" 
- ~ 4 41•70 ... , 6 . 6 
9. 120" t&4 
11·10 1•10 
- 6 6' 
10. 120" - ~4 ••·•o I·S.O 5 6 
I ~!() 
Time 
Manikin 120" nw 0 I 2 l 
Profile 120" I 'AV~ 0 I 2 l 
(i ·.: ·-"·· . ' ~--~ ( 
' 
~ .. .; 
~ 9 2 L c; £ 
- "t f () - X 
I 2 v ~ I g 
i< 
0 ,, .. --· I 
9 L 2 
I 1 \..1 
v 2 rL 
.. "' () 
--I 
v s I 
r: 
- T 
£ I 2 
S:rldV'lYS 
108V'lAS 
.11910 '1. 
10. PICTURE ARRANGEMENT 
O:der n ... SCORE 
I. Ne.t 60" I ).l X' V .... 0 2wn(j) 
' 
2. House 6011 I 1/ Tt I b' 0 2 ... !V 
' 
3. Hold up 6011 fiMY ,~ 0 (£> A se» 
4. Louie 60" A-(t> ,.,, " 4-~' 0 <n ATOMIC 
5. Enter 60" 
-
~()~ (§ 4 OPI:JIII 
6. rlirt 60" IN~r:1 ho'' 0 
(i) 4 
.I•AIT J ... lT 
AI JilT 
'2._21·40 ..... 
7 •. ii'i.h 120" [(t(HIJ 6 v" 0 2 5 6 UPMU lrPGHIJ ,_l 
UrG.MI 
U•Zii I•IS 
· 8. Taxi 120" 8 (f /.11-1 Glj 47" 0 2 4 5 6 IALnUl L__~~~~~_J 
I :n. 
SCORE 
11. OBJECT ASSEMBLY I IS SCORE I 
'it\ 11·11 1•10 4 5 7 8 
4fr.') ,, .... U·n I•ZS 6 7 8 9 11 IZ 13 
'!row' 2 m. • •••• , ...• I•JO Hand ISO" 0 I 5 6 7 9 10 11 
( < <> 0 <D 2 'li·SO .ti•JO I•ZO E!eph•nt I CC" l 4 5 6 7 8 10 11 12 
Su.sJec-r Z Name----~~~~----~----------
Birth Date 14 lt. ::k b t~l 4 Age . 5~ Sex F Marital: s@ o w 
._ 1J 110. DAV YR. ~I~U ONIE 
Wechsler Adult Intelligence Scale Nat. mt r1rsH Color '..\Mit;;. Tested by -=.o...::..:"~--
Place of Examination t."'"it...bcS~b. ktw..,c.sJ:t Date l<f·)t4. (,(. 
Occupation 
...-~ ¥ &\ ~ . Education 4:.. I'+ '1 ~ Pe' h~ 1 
TABLE OF SCALED SCORE EQUIVALENTS* SUMMARY 
RAW SCORE TEST R•.w Scalod 
" I! 
Seote s.:o.. 
~ Information ":J- b . 0 
" 
... 0 
u ::;; u .. i .. ... 0 c -:;· E ., Comprehension J!l rh-" w c • " 0 ~ u ¥ c l:' ... .2 1 • = " ;; "' 11 "' 1l • E - E < ;; u .. ~ -;; ,... .~ c • u Arithmetic re q .. j ... E ..2 "' ... "' .... ~"' 'ti .. e ~ ~ a = .l!E - , c ;E ~ u -· <3 ,: .. £<3 ~ ~~ Similarities . -~ -, .!! Q .. 0 
19 29 27·21 26 17 78-80 87-90 19 Digit Span 9 7 
18 
- -
21 
-
26 
-- -
25 
--
76-77 83-86 21 
- -
36 _44 _18 
- Vocabulary 
-Lt3- -ro -- -·--· - -17 .27 25 .. 24 74-75 79·82 41 35 43 17 
16 26 24 17 23 16 71-73 76-71 20 47 34 42 16 Verbal Score :r~ 15 25 23 16 22 IS 67-70 72-75 46 33 41 15 
14 2l·24 22 IS 21 14 63-66 69-71 19 44-45 32 40 14 Digit Symbol 't4- _g 
1J 21·22 21 14 19-20 59-62 66-68 18 42-43 30-31 38-39 13 Picture Completion 11 ~-1Z 19-20 20 13 17-18 13 54-58 62-65 17 39-41 28-29 36-37 12 
11 17·11 19 12 15-16 12 47-53 SUI 15-16 35-38 26-27 34-35 11 Block Design '~ 
"' 
10 15-16 17·11 11 13-14 11 40-46 52-57 14 31-34 23-25 31-33 10 Picture Arrangement ~~ g 9 13-14 15-16 10 11·12 10 32-39 47-51 12·13 2S·30 20.22 28-30 9 
8 11·12 14 9 9-!0 26-31 41-46 10.11 25-27 18-19 25-27 8 Object Assembly ~3 7 7 9·10 12·13 7-8 7-8 9 22-25 35-40 8·9 21-24 15-17 22-24 7 
6 7-8 10.11 6 5-6 8 18-21 29-34 6-7 17-20 12·14 19-21 6 Performance Score 4-0 
5 5-6 11-9 5 4 14-17 23·28 5 13-16 9·11 15-18 5 Total Score 4 4 6-7 4 3 7 11·13 18-22 4 10.12 8 11-14 4 
3 3 5 3 2 10 15-17 3 6-9 7 8-10 3 VERBAL SCORE-t: · ~0 q.;.,p 
2 2 4 2 I 6 9 13-14 2 J.5 6 5-7 2 
PERFORMANCE SCORE-'&...IO_qq_ /c I I 3 I 4-5 8 12 I 2 5 3-4 I 
0 0 0.2 0 0 0.3 0.7 0.11 0 0-1 1).4 0.2 0 
-FULL SCALE SCORE-.9~1Ql 
ltCfillld•a• who wf1h to dr.., • .. Pifdto9r•P'I" Oft tht above table mer do so by eOAAe<:tift9 the subf~t's raw ..cortt, The lnterprei•HOfll of ""' such Pf'QfiJe, bowewer, sltovld 
t.U lafo ACCOUnt tfle rellabiUtles of Hie subfelh •nd tke low.r rtllabllltl" of diffef'IHIC.I betwMn subfest u:ores. 
I. INFORMATION SCORE SCORE IO<O la<O 
I. Rag 11. Height 21. Member. of Parliament 
2. Ball 12. Italy 22. Genesis 
3. Months 13. Clothes 23. Temperature 
4. Thermometer 14. Valentine's ·Day 24. Iliad 
5. Rubber IS. Hamlet 25. Blood vessels 
6. Prime Ministers t.C. 13 · ·1..<0 I 16. V4tican 26. Koron 
7. LongfeDow I 17. New York 27. Faust 
8. Weeh 0 18. Egypt 28. Ethnology 
9. Gibraltar 
-
0 19. Yeast 29. Apocrypha 
10. Brazr1 <AA- 0 20. Population 
OBSERVATIONS: 
Dbtributed by THE NATIONAL FOUNDATION FOR. EDUCATIONAL RESEARCH IN ENGLAND AND WALES, Tha Mere, Upt.On Park. Slou1h, Bucb. 
by IU'ran,.ment wlch THE PSYCHOLOGICAL COP.PORATION, NEW YORK. Copyrl1ht: U.S.A.. 1947, 1955., U.K.., 1957 
GR{7889f46$/30T 
SCORE: 
r .. o 
-
2. COMPREHENSION SCORE .3. ARITHMETIC 2, I orO 
R 
SCORE ., Time 
w ;2 
I. 15" 0 (!) 
1. Clothes 
2. Engine ~ 2. 1511 0 Q 
-
3, CIWSoOpG 3. IS" .:1 11 0 ~-
4. Bad company 4. IS" Ill o" o (]) 
5. 30" ~ _ cl' o 0 
s. Cinema 6. 3o" 1.3a. s' o CD 
6. Taxes 0 
7. 30"~ lli 0 (l) 
-7. Iron 9. 30" l!kt. o'' 0 <D 
I 0. 30" ~ 3?' 0 (!) 
9. Forest 
10. PeaT 
11. Town land 
' 
12. Marriage tO 
13. ~tlh waters 
14. SwoUow 5. DIGIT SPAN : s CORE 
-
. 
Digits Forw.!lrd Circ:le 
' 
5-8-2 (} 6-9-4 
SCORE 4. SIMILARITIES 2, I orO 
-- ~ • ~f;215>:> 1?-. ~ r 1. ,Orang-Banono 
2. ~.;oat-Dress ~~""' ~~cc - I -
3. Ax-Saw R.ii~C ~ t.-...JA. 
- <>,_~ ... 1~ ~· 0 
4. Dog-Lion !.SIt:;. ~- ~~ ~ ~-
.1 
• ?-
5. North-West ~+~ . 
6-4-3-9 0 7-2·8-6 4 
4-2-7-3-1 ~ 7-5-8-3·6 
6·1-9-4-7-3 6 
3-9-2-4-8-7 6 
5-9-1-7 -4·2-8 7 
4-1-7-9-3-8-6 7 
5-8-1-9-2-6-4-7 8' 
3·8-2-9-5-1-7-4 8 
2-7-5-8-6-2-5-8-4 9 
7-1-3-9-4-2-5-6-8 ,9 
6. Ey-Ear 
,.u..t.. .... n. ~ - L.....J "" n. "' e-C ' 0 
7. Air-Water th ~h.. ~.c-lt..u 
- a.-1 cl.~ .• 0 ~ ,t- ~~ 
a. Tabl-choir ~} ~~-b_ l-""oL~~ ~·.IG 2. 
9. Egg-5eed ~ ~~<; - I'C.,o \f>h> t--o~ I 
10. Poem-5talue 
""'-J'1 ~ <(l~ .... ~ - 0 
11. Wood-Alcohol ~u ~ ~.t- 0 
12. Prais-Punishment 
..- ~-~~u,- 0 
13. Fly-Tree ~t.. ~~ a..w. 0 
~ 
Digits Badward Citc:le 
2-4 (!f 
5-8 2 
6·2·9 ~ 4-1-5 
3-2-7-9 0/ 4-9-6-8 :..: 
1-5·2-8-6 5 
6-1-8-4-3 5 
5-3-9-4-1-8 6 
7-2·4·8·5·6 6 
8-1-2-9-3-6-5 7 
4-7·3·9-1-2-8 7 
9-4-3-7-6-2-5-8 8 
7·2-8-1-9-6-5-3 
' ~_.i_+a-4:--=l 
Hltlteat •u•IWI tlnl•• 
SCORE 
6. VOCABULARY 2.1or0 
I. Bed I 
2. Ship (o 
3. Pennv .. 
4. Winter ,_ e<>f<9. -·<>~ ~· o1 
5. Repair ~ ~- . 
6. Breakfast ~ .J.v..vr ~ .. @ d "'--'-" 
7, Fabric ~ V ....... J .I V I 
8. Slice I "!;owf ~ ......_ ....... ~-t. 
9. Assemble ~ r-Jc:.l 1...-.·1~ 
10. Conceal ~ V J. ,J, 
11. Enormous ~ ('"" ,{}"-M._._, 
12. Hasten g,_ L I ' 
13. Sentence I AL.~ .1 ,_ .Q...h:..! 
-
a4 ... ~-cv A.L..t ........ '-"- - ......1_' Q_.("'. ,::" 
14. Regulate :;.. n._j- "" 1.r - ,._ . ..a ,I. • P-1~ - _r_ ' 
· 15. Commence ~ ~'" '~_l l I • 
16. Ponder I I ' .], ! ·I<~'=Fb.J 
17. Cavern I 
"" 
J&:n.l?f'O - h5l.&.r.-. .llcCm . - .J - ,J'J- l.IJ. 1 ... ., 
18. Designate 0 ~ ' --
19. Domestic I '!i; ee._ ... _ _)..... ._ -A- ,I_~ ,...,.£... ~ 
20. Consume () t• ,.._.{-.: b-,' ll...r r 
21. Terminate .;!. \ l. . 
22. Obstruct :;. < t •. .., .. 
23. Remorse () I _p_-.<11- < ... ~ -~· 
24. Sanctuary ~ !J.J'gc. j:.-~...,_ - w c.-c..c_ t.J I .I ~ '•·--" • 
25. Matchless I ()' -.;. ~- .J-,l.. L I "· Jt--._ ~. p I 
26. Reluctont I IM •.• }.....J ~/:il.t, -._h-erD. t.~ 
~ l.u J.. b~r ( 
. 
27. Calamity I 
28. Fortitude 0 
-
'J.vll.-fu,L. .a c ... :r 
29. Tranquil I nk J.. f /J 
30. Edifice 0 
-
( 
31. Compassion '0 fd S) j.,...J,.Q. ; 
32. Tangible D _o 
33. Perimeter 0 ~- 4 ~~IL - r..,., • /JL .0 "' ~~. rl <. /c-
34. Audacious I (',.,..dp ,/_ ' 
11 
-
-
35. Ominous 0 ., ..... IJ!.A hVo .. v. ldi ... ~ .L 
I 
36. Tirade i) 
-
37. Encumber 0 
-
38. Plagiarize 0 
-
39. Impale I - I- ~- -"'L f' Oo /,. ......_., . (',~ ~ !Jf. .L :::._ •~ J. 
40. Travesty 0 
--4-5 
191 ei61Lk·lglelvl61zjsleiiiLI61 delglvl6 !LI1I elzl61 
ILl £191vl sll191zl Li £1 el vial slgl vi LId el zl6111~1~1~ I 
ll:' V ..., x (\ F::: f- X -r V T.: 0 -·1 
£ L V 9 <,; 6 I g 2 L E' 9 V 
c- 0 I - c ;-1\[ IC .,. .., - 'T r:: 
£ 9 v I £ 2 c; £ 2 v I 2 ~ 
[ill 
3JOOS 
8. PICTURE 
COMPLETION 
9. BLOCK DESIGN 
SCORE nme SCORE 
I or 0 
I. Knob I 
· 2. Tail I 
I. 60"' I !In• 2[) 
' 
0 
2. 60"' ; ... " 2~ 0 
3. Nose I 3. 60"' \g'' oG) 
4. Handles I 
5. Diamond I 
6. Water 0 
4. 60" !tr. ,. o({) 
5. 60"' 1\?u o@ 
7. Nose piece . I 6• 60"' ~s·• o@ 
. B. Peg I 
9. Oar lock I 
I 0. Pins or Lugs 0 
7. 120"' I ~iJ ,, (4) :11•40 1•:10 0 5 6 
8. 120" oM''., ~4 U-70 , ... , 5 6 
11. Flag' I 9. 120"' ~ 4 11•10 1•10 I 'IlD ' 5 6 
12. Dog tracks 0 
13. Corllwall 0 
14. Stacks I 
10. 120"' [0) 4 ••••• I•GO 5 6 
I :>. '~> 
15. Leg I 
16. Arm image 0 
17. Firnger 0 Time 
18. Shadow 0 
l'i'. Stirrup 0 
20. Snow 0 
21. Eyebrow 0 
11 
120" t$W Manikin 0 I 2 3 
~d' Profile 120" 0 I 2 3 
,~ .. Hand 180"' 0 I 2 3 
' Elephant 180" 
-
0 I 2 ~ 
(T :X 7 IV (I L 
~ g 2 L ~ £' 
- '"I .., n - X 
I 2 v c; I g 
V 
10 V T 
9 L 2 
...., T V 
v 2 L 
I () t-
v <,; I 
c 
-
T 
£ I 2 
S3ld~VS 
108ViAS 
JJ910 "L 
10. PICTURE ARRANGEMENT 
Oder n ... SCORE 
I. Nest 60" I 15'' .. > y 0 2.§) 2 
2.House 60" I PRT 1;11 0 2 €> 2 .. , 
3. Hold up 60" M~ 1o•· 0 • 'Pc. 
. 
4. Louie 60" '"'~ cf'1-re, 't)'' . I® 4 ATOMIC 
5. Enter 60"' bt'a.lllS #:\~ 0 o!?. 
6. Rirt 60" 
.:fNAL2( 4";;11 0 <D 4 .I.AlT .IA•IY AJ•n 
lt l6 ,, ® 1:1•40 .... 7. Fish 120"' lf.f ~HJ 2 4 5 6 . lOPMU L__ lrGHU • ..J . 
UPGHI 
<6S"'' ~~ U·&li 1•1$ 8.Taxi 120"' /tSL4 "'E 2 4 5 6 14LnUI L__IAIIIVII._J 
AIIIUI:LI 
I \~ 
SCORE 
11. OBJECT ASSEMBLY ~ ~.3 SCORE 
••·10 m 1•10 4 5 6 I 
(9) ,, .... U•U •••• 4 s 6 7 8 
" 
12 13 
G) 1111·10 Jl•40 ,.,.4 s 6 9 10 
" :JI·SO %1•JO •••• 4 s 6 7 8 10 
" 
12 
WAIS, Subject 2 
1966 
WAIS RECORD FORM 
Wechsler Adult Intelligence Scale 
TABLE OF SCALED SCORE EQUIVALENTS* 
RAW SCORE 
.. 
~ 
0 y c 
.. 
-! 
-
., c c 
-
0 c c c 
• 0 • u • c 1:' ..0 ~ .. " ;; 
"' 
..c 
"' ] a. • E ... E.. ~ ~ 
" 
... o..!< • • y E 
"' "' 
c ~ .. .. ll Q. ..0 . ... E ..c - a ]. .i!E - , c ~ 'E ·e ~ u -· 0 ,: et cl 0 il:~ 0 < in c lii 
19 29 27-21 26 17 78-80 &7-90 
18 21 26 25 71r17 S3-86 21 36 
17 27 25 11 24 74-75 79-82 41 35 
16 26 24 17 23 16 71-73 76-71 20 47 34 
15 25 23 16 22 15 67-70 72-75 46 33 
14 23-24 22 IS 21 14 63-66 69-71 19 44-45 32 
u 21-22 21 14 19-20 59-62 66-61 18 42-43 30·31 
IZ 19-20 20 IJ 17-18 13 54-58 62-65 17 39-41 28-29 
11 17-11 19 12 15-16 12 47-53 58-61 15-16 35-38 26-27 
10 15-16 17-11 11 13-14 11 40-46 52-57 14 31-34 23-25 
9 11·14 15-16 10 11-12 10 32-39 47-51 12-13 28-30 20.22 
8 11·12 14 9 9-10 21r31 41-46 10.11 25-27 18-19 
1 9·10 12·13 7-1 7-8 9 22-25 35-40 11-9 21-24 15-17 
6 7-8 10.11 6 5-6 8 18-21 29-34 6-7 17-20 12·14 
5 5-6 8-9 5 4 14-17 23-21 s 13-16 9-11 
4 4 6-7 4 3 7 11-13 18-22 4 10.12 8 
J 3 5 3 2 10 15-17 3 6-9 7 
z 2 4 2 I 6 9 13-14 2 ].$ 6 
I I J I 4-5 8 12 I 2 ·5 
0 0 0.2 0 0 ().J 0.7 0.11 0 0-1 0-4 
-. .....__. ':1.~' :1. ::J• 
SUMMARY 
TEST Paw S<:alod 
.. s."''" Score ~ Information f'::J ... 0 10 ::;; y 
e .. ' 
• 
., Comprehension ~~~- /(p = • < ;; Arithmetic l~l. 11 "ll y .. • :E Similarities 0 13 ID 
19 Digit Span 15 ~~ 
44 18 Vocabulary ·. 5;!. If 43 17 
42 16 Verbal S=e ?-0 41 15 l}(p g 40 14 Digit Symbol 
38·39 13 Picture Completion :~ q 31r37 12 
34-35 11 Block Design ~g q 
31·33 10 Picture Arrangement I~ <& 28-30 9 
25-27 a Object Assembly ~~ 'l 22-24 7 
19·21 6 Performance S.:ore 4-3 
15-18 5 Total S.:ore 
11·14 4 
8-10 3 VERBAL SCORE r o IQ.....11.0.. 
!i-7 z 
PERFORMANCE SCORE~IQ~ 3-4 I 
0.2 0 FULL SCALE SCORE ll :S IQ IDIJ-
eclhtldMs wh• wish to draw • ''psydlotraph" on ftt. above table rnay do so by eocw~.clin<J tht tub!.ct's raw ~eorM. The lnlerpfataHOft of •"'Y such ptafi~. howtYer, should 
t.U lato Kcount the rellabnltles of ftta tubtem •nd the lower re1Tebllitl" of diff.,..,.cet b.twHn subtest scores. 
I. INFORMATION SCORE SCORE IO<D I or 0 
I. Rag 11. Height 5 I 7'' 0 21. Members of Parliament 4-0 
2. Ban ~ ,, 12. Italy D ...... ..- 1 22. Genesis -
3. Months I 13. Clothes ~- 0 23. Temperature lt-" r 
4. Thermometer 1'- 14. Valentlne"s ·Day 1 L '< f<.lo 1 24. Iliad -
5. Rubber 
--: (U.L.'-, I 15. Hamlet L'\ ,(> I 25. Blood vessels 
6. Prime Hlnlsters t I 16. Vatican P r1.~ .\'. ./"" I 26. Koran 
7. longfeDow P.x..t I 17. New York "\ C•··-n> I 27. Faust 
8. Weeb ~')... I 18. Egypt W ';'(-...l...cJ.,~ 0 28. Ethnology . 
9. Gibraltar ~ 
·-
. 0 19. Yeast ~ l':wU\ u.,, I 29. Apocrypha 
10. Brazil ~ .,:j- j,.J . I 20. Population ')A ' ( 0 
" 
':)..l.J "-\· 
OBSERVATIONS: 
Dlltribuud by THE NATIONAL FOUNDATION FOR. EDUCATIONAL RESEARCH IN ENGLAND AND WALES, TM Mere, Upton Pnir, Slouah, Bucb. 
by uranaement with THE PSYCHOLOGICAL CORPORATION, NEW YOR.K. Copyrlaht: U.S.A.. 1947, 1955., U.K., 1!57 
GR/7889/<65/lOT 
SCORE 
.... 
0 
0 
0 
0 
1'5 
2. COMPREHENSlON SCORE tlorO .3. ARITHMETIC 
I. Clothes • Of Time SCORE w 
. I ' 
2. Engine 
'-
-, 
I. 1511 0-~ 
2. 15" o(i) 
3. Envelope Pc1:,. f , ~ 
4. Bad company (!,<....) '-{t--~ .... 2 
3. 15" 
"' 
11' o(j) 
4. 15" /, I' o(!) 
5. 30" _:,;, I" o<!) 
5. Cinema ~V t t;; V ~f- ? .:o..:..l L !). h-\K'-
6. Taxes h.C 1, ~- t ;~r""L g <-()..,.;.u'(.,, ~.t~'1L· 1): ~"''~ ( ((.,L c\ 
6. 30" JX. -~~ o(D 
7. 30" (; :tl' o(l) 
8. 30" ~ 3' ocD 
7. Iron Tc>Ju.. .' ~ L<. ..i'-J.< ~t ,f- - ~.,;t-1::::.~ ~ 
8. Child employment f)ti<'-( ~,..,._ 4-~ ,, L.-~.V ' \ .JI..[:~--<-' t~ 0. I ,....,.-{:< -L-"'-"1:. , "'X. ( 
9. Forest le-j-:!wvl :lvn.D'u.."'':>rf- ,,:., M<o {- V, I {.,_ -t- 0 
10. Deaf V (l'cJ k.t.. ( i:, LT ~"'"-'-"'- .;,c-J·u· .2 
9 • 30" ,, {)' oO 
10. 30" ~~ tr t. o(j) 
11. 60" ~7 tt/' qJI 1•10 2 
12. 60" 
I 
t/ '<]:5 '..J. tu 0 I 
13. 60'' r,o ssi· @)I 1•15 2 
11. Town land ~.,.J~> ~~~-fJew. 0 14. 120" I );I G>l 1•20 2 
12. Marriage V'. ~ . ' ~?.!: t-L-~ et .. ,0...,.: -._J.,. . ta... '"' 4~ u...;.--1 ~ ·r· .; -~/. ~. 1:2. 
13. :>till waters ~ {j·~ -f ...... '161v-l ;.,.J)- ........ " . I "IM..ui •-</Ww.<;,A 1 
14. Swallow ~1-r t... --<- r-~ "' !--~('d::te"~ tJ-r" ~ 5, DIGIT SPAN SCORE 
r<r-- ~~itl,..(-..b...r~' \ I ~4 Digits Forward Cirde 5-8-2 lp 6-9-4 
4. SIMILARITIES SCORE 2, I orO 
6-4-3-9 ~ 7-2-8-6 • 
I. Oronge-S.n•na ~1/.."-<£ I ·. 
2. <;;oat-Dress e.t\.?t, 'i). l • 
4-2-7-3-1 (;J 7-5-8-3-6 
6-1-9-4-7-3 ~ 3-9-2-4-8-7 6 
3, Axe-Saw [$"", 
·i:>[,. <'I 2 
5-9- I· 7 ·4·2-8 cp 4. I -7-9.3-8-6 
4. Do<]-lion 
't &;~-......_..: ' 9-
5-8-1-9-2-6-4-7 <P 3-8-2-9-5-1-7-4 
5. North-West ~~t-..;,v-, !2 2-7-5-8-6-2-5-8-4 9 7-1-3-9-4-2-5-6·8 9 
6. Eye-Ear t~l- ~l: tvr- c~ "'f ~//''· -f;w-,..,t- ft.. I I I.Jtt.. ~· /-•t, 
7. Air-Water .ttCtt..~n<~ "~-<-'"'-' 1\U<b, r fe-J · 
-t.J • ~ ;\! I 
8. Table-Chair 
~ W..IV\-L:....-<-
V ~ 
9. Egg-..Seed fJ c. • .J j..n- 4..Lcl -Q.L../ ... ~ r"'~ {:1:'" o. 
10. Poem-Statue 
' () 
11. Wood-Alcohol ~...et<- h-'-"""'- _,cr.,~.....,..._.:.. I i.---. ' 0 
I 2. Praise-Punishment 
0 ---
13. Fly--Tree 4_·1 . ., . fl.)t"-~ I et',_~, ([)" 0 ' I(.,_. n..::..L r {..__ "' 
15 
Digits Bae~ward Circle 
2-4 0 5-8 2 
6-2-9 Q) 
4-1-5 3 
3-2-7-9 
'}' 4·9-6-8 
1-5-2-8-6 cp 6-1-8-4-3 
5-3-9-4-1-8 6 
7-2-4·8-5-6 r 
8-1-2·9-3-6-5 7 
4-7-3-9- I -2·8 7 
9·4-3-7-6·2-5-8 8 
7-2-8-1-9-6-5-3 8 
Fl+B_i_=~ 
Hlt!ltlt aubn tlrtl .. 
scoae 
2, I or 0 6. VOCABULARY 
I. Bed '· 
• 
2. Ship (., 
3. Pennv ( 
4. Winter '2. a8ot ~ c.J~~ 
5. Repair 1- ~·{ .. 
6. Breakfast '2.. r~~'r ~(._..\. ,') d"-
7, Fabric ').. e.. J.""c.._- "'"~ t I 
8. Slice I t:: iJM,t ~'"' ~~ 
9. A55emble :l Jo,.../- /$td c._ • if ( 
10. Conceal ~ I l.....Rk<." 
11. Enormous 9 L~, (: t..._ 
12. Hasten \';), l L ) 
13. Sentence {) /J<--il .f) /cJ'h. l.J)- ~ ·" •.J ~· i?'c.-t/.1L, 
14. Regulate !)_ 1tf:1·.a.at ; I' , ~ ~(, 
.J... ""<... -- - IJ.il· t.J t!. ,, '!-:,~ ~ J ~~ p. ~ l: l..~t, 
15. Commence Q lhA J.....1 7 ( 
16. Ponder Q fkf._L(! 
-
k..t. .. !O 
17. Cavern ::> e. c....:-<. 
18. Designate 0 ~ 
19. Domestic :l J.m,_..._,r;_,_.., k, \ ""ti'' tk(l ~ """i<lv.-i 
-
20. Consume ;:; .p.._r . .. I 
21. Terminate 0 t. ,JLc·{ 
22. Obstruct ~ h t. '"~ ~ l~,j.,. 
23. Remorse Q I iJJ..,..l. 
-
• <>. ·' &Js , .. re .,,.,_ '"" L 0- J'l~ "'-
24. Sanctuary ~ M ...... .\J 1.l (C ji_ ·; re;r (' L--<.L. . '. 
' 25. Matchless Q t t..-...1r. .. t,U Jn..J,,,J.,.._ ~..~ t,-' 
- d!JJJ-- '" ·~ .d' (" 
26. Reluctant a d.M.f. .L'i;~ :f I /:;<, ,:,<vir, r 1 ~!' I l 
-
27. Calamity 0 {).,h, l\1 ,V,.£ ~· ... 0 .,_\J. L --.,_ .... J);..[ .-.,A ~_j'·?lz.v..._, 
28. Fortitude 0 .ac~:..·k: I I I T 
29. Tranquil ~ ,/., ,) ' .. /f Q. 
30. Edifice 0 I -~<!J. 
-
31. Compassion I j,J.J · .. ,.; "'<,t..i',· '·•· r.-'. ...id-<: I ' .....,.~,,t T 
32. Tangible I .· 
'"·' 
J -.,' nk. •.+iM. I AA~· ~D. 
33. Perimeter 0 
-
'7 
34. Audacious I Alu. .lt. . .:,.,/t., J. :;. ) (!~, J ,.p (';...., ·- _J'J.+;j,7:- /;;:. _, et 
35. Ominous \ 
-
& I 
36. Tirade () 
-
37. Encumber 
" 
-
38. Plagiarize 0 
-39. Impale 0 
-
40. Travesty 
-
Sd.. ! 
lglei61Litl9lelvl61zlslell ILI61slelglvi61LI 1 lelcl61 
IL!tlglvl slllglziLI tl elvlel slgl vi Ll tlel~l6111~~~ ~~ 
,- \.j ., ')( n ,_ 
-- -
')< .,... \J r. 0 -- \ 
E' L 17 9 <; 6 I g 2 L £ 9 17 
y -~ .., r: \ f' t: I .., .,... 'C c ~ - -
£' 9 17 I £' 2 <; £ 2 v I 2 E' 
8. PICTURE 
COMPLETION 
q, BLOCK DESIGN 
SCORE Time SCORE 
I ot 0 
I. Knob I 
2. Tail I 
I. 60" I !\ n 0 2 w z 
2. 60" I AS"~ o 2 CD z 
3. Nose I 
4. Handles 0 
5. Diamond 
3. 60" g '1 o@ 
4. 60" 10. 0~ 
6. Water 5. 60" gn oG) 
7. Nose piece 0 6. 60" lo'' oG> 
8. Peg I 
9. Oarlock I 
10. Pins or Lugs 0 
7. 120" 5o" () Sl•40 1•310 0 5 6 
8. 120" 1:18 @4 41·70 
.... , 
5 6 
11. flag 0 9. 120" 04 ·1·10 1•10 
-
5 6 
12. Dog tracks 0 
13. Cornwall 0 
14. Stacks I 
10. 120" ~4 11•10 I•CO - 5 6 
I~~ 
IS. L••g I 
16. Arm image I 
17. Finger I Time . 
18. Shadow 0 
19. Stirrup ( 
20. Snow 0 
21. Eyebrow 0 
Manikin 120" I~ 11 0 I 2 l 
lld1 Profile 120" 0 I 2 l 
105 11 Hand ISO" 0 I 2 l 
\:l. Elephant 130" I ~f)4 0 I 2 l 
n 'X -T \J \"i r: 
<; g 2 L <; £ 
-
., 
... -~ n 
-
';( 
I 2 17 <; I g 
.. ~ 
'0 \J I 
9 L 2 
I I \) 
17 2 L 
..., 11 
-
v <; I 
c - T 
cc: I 2 
S31dl"iVS 
108ViAS 
J.l910 "L 
10. PICTURE ARRANGEMENT 
Order none SCORE· 
I. Nest 60" 1\U.I(V ~~~ 0 2.~ z 
2. House 60tt I PI'IT s .. 0 2 JV 2 
'" 
3. Hold up 60''~c7'> b!' 0 -~ 
4. Louie 60" ~11rnJL- :l~'' 0 &T~C 
5. Enter 60" r>PatJ 6D /J ® 4 Of'l:ll(l 
6. Flirt 60" ANSJ LIS' @) 2 4 ... u, ..... ,,. .UUT 
~ Zl•40 I•U 
7. Fish 120" {qFII IJ 7s" 0 4 5 6 U U t__ll:rGHIJ._j IJ,GHI 
-,;'' ~ 11•15 l-IS 8. Taxi 120" ~l,tS 2 4 5 6 LnUI L_. SAIIIIIIU. _j AIIUtlS 
I llb 
SCORE 
11. OBJECT ASSEMBLY l~~ 
. SCORE 
'(t\0 11·11 1·10 4 5 7 8 
(f) U·•l Zt•SI 1•U 4 5 b 8 9 11 12 ll 
G) 41·50 :11•40 1•)0 4 5 6 9 10 11 
0 'H•IO .u.se 1•.10 4 5 6 7 10 11 12 
WAIS. Subject 3 
1966 
Name S VBJtc:T 4 
Birth Date !lo/1::. No~ &lftt Age .1l+. Sex F Maritai:~M o w 
J't - tiO. DAV 'TR. CUtC~I OW! Nat. OKcftSH Color 1.!/-t!TE Tested by l»ti=t_ Wechsler Adult Intelligence Scale 
Place of Examination L241.Nerl!b<j I, U• wC}'¥~ Date ~W" 
Occupation _ _,5..._',._,/ W"'l\..,f.:~:N .... 1.__ ________ Education IAIJ IV £A.S I ry 
TABLE OF SCALED SCORE EQUIVALENTS* 
f 
8 
Ill 
... 
.. ;; 
u 
Ill 
19 29 27-21 
18 21 26 
17 27 25 11 
16 26 24 17 
15 21 2J 16 
14 23-24 22 IS 
1S 21-22 21 14 
1Z ,J9.-20 20 13 
11 ti-ll 19 12 
10 15-16 17-11 11 
9 13-14 15-16 10 
8 11-12 14 9 
. 7 9-10 12-13 7-t 
6 7-t J0-11 6 
5 5-68-9 5 
4 41>-74 
3 3 5 3 
2 2 4 2 
1 I 3 I 
0 00-2 0 
RAW SCORE 
c 
:t 
"' 
-~ 
26 
25 
24 
23 
22 
21 
17 78-80 87-90 
76-77 83-86 21 
74-75 79-82 
36 
48 35 
16 71-73 71>-78 20 
15 67-70 72-75 
47 34 
46 33 
14 63-66 69-71 19 44-45 32 
19-20 
17-18 13 
15-16 12 
13-14 11 
11-12 10 
9-10 
7-8 9 
5-6 8 
4 
3 1 
2 
I 6 
4-5 
0 0.3 
59,62 66-68 
54-58 62-65 
47-53 58-61 
40-46 52-57 
32-39 47-51 
26-31 41-46 
22-25 35-40 
18-21 29-34 
14-17 23-28 
11-13 18-22 
10 15-17 
9 13-14 
8 12 
0-1 0-11 
18 42-43 30-31 
17 39-41 28-29 
15-16 35-38 26-27 
14 31-34 23-25 
12-13 28-30 20-22 
10-11 25-27 18-19 
8-9 21-24 15-17 
6-7 17-20 12-14 
5 13-16 9-11 
4 10-12 a 
3 1>-9 7 
2 3-5 6 
I 2 5 
0 0-1 0-4 
44 
43 
42 
41 
40 
f 
0 
u 
Ill 
'g 
e 
.. 
19 
18 
17 
16 
15 
14 
38-39 13 
36-37 12 
34-35 11 
ll-33 10 
28-lO 9 
25-27 8 
22-24 1 
19-21 6 
15-18 5 
11-14 4 
8-10 3 
5-7 2 
3-4 1 
0-2 0 
SUMMARY . 
TEST Raw Scaled Seo<o s.o.. 
Information 14-
Comprehension 11-
Ariihmetic ID 
Similarities 
Digit Span t5 
Vocabulary /Co 
Verbal Score S S 
Digit Symbol 71. 16 
Picture Completion /"3 
Block Design /3 
Picture Arrangement 
Object Assembly 13 
Performance Score fa :;1. 
Total Score /I+ 7 
VERBAL SCORE 8J IQ...Lli""' 
PERFORMANCE SCORE ... ~.:_JQ 1/ S 
FULL SCALE SCORE.l!il....IQ~ 
-ch!tdHI wflo with to drw • ••psychotra~,. ea the above t.ble may do so by COM.cti~ the subl.cf't raw seam. The lnterpretaHOfl of.a"~' such profil-e, hooq,.,r, shovld 
t..U 11110 account the r91bbnttles of th• subtem and the lower r•llabUitiM of diRWfl'tc.s berw..n subfest scores, 
I. INFORMATION SCORE SCORE IO<O IO<O 
1. Rag 11. Height I 21. Member$ of Parliament 
2. Ball lo 12. Italy I 22. Genesis 
3. Months 13. Clothes I 23. Temperature 
4. Thermometer 14. Valentine'$ ·Day I 24. Iliad 
5. Rubber I IS. Hamlet I 25. Blood vessels 
6. Prime Ministers I 16. Vatican I 26. Koran 
1. Longfellow I 17. New York 0 27. Faust 
a. Weeb I 18. Egypt 0 28. Ethnolo9y 
9. Gibraltar I 19. Yeast Q 29. Apocrypha 
10. Bra:zil I 20. Population 0 
OBSERVATIONS: 
DlltributJ!'·_-by THE NATIONAL FOUNDAnON FOR EDUCAT10NAL RESEARCH IN ENGLAND AND WALES, The M•re, Upcon P¥k:, Slouah, Budca. 
by ananprnent with THE PSYCHOLOGICAL CORPOP.ATlON, NEW YORK. Copyrl1M: U.SA. 1947, 1955,, U.K.., 1957 
GR/7889/465/lOT 
SCORE 
., Ot 0 
I 
I 
I 
I 
i 0 
I 
I 
' 
0 
:13 
2. COMPREHENSION SCORE Z, I or 0 .3. ARITHMETIC 
1. Clothes 
eh e-o 2. 
2. Engine 
r._e_< '2... . 
R 
SCORE 01 Tim1 
w 
I. 15" o(i) 
2 • 15" o(i) 
3. Envelope PO"$t 2. 
4. Bed company 13 o.d. ,... _1!.. .... _b, lA. ~f '2.. 
3. 15" qf_ I~" o(J) 
4. 1511 hi. () o[) 
5. 30" :>.d. 1'\ OQ) 
5. Cinema R.-\1.-~~ ~ ~ loHL( "';:'-] 0 ad ,s_ 'ct.r.f f/:1-. c " 1' 
b. Taxes Pkioltl.. ~f-t- S'~ 1-/.e&l~ 'l 
;:C. 3011 l;o,~ ....... o(jj 
'.7.' 30" I" 0 o(!) 
. a: 30" 111' IU~ o'.(!) 
' ' 7. lro,, 
.b.&>..t 1"1 t' { tJ/J pc{ rw..._.t: . ., 2. 
8. Child employment 
lk....Q(It, ... s- J _!}_ eJ,...t~ '2.· 
9. Forest .n.-.c.f.'"'~ ?..._ - ef,..,J.;, ~ 1. 
10. Deaf N~ to,. ~ g~ t:;. , ...... t.._t._ ~ 1.. 
. ... ~ 30" ,, ... D 0 (i) . 
,' 10: 30" bll ?.! @)I 
11. 60" If& 5- d I '(j) 
' 
11: 6011 ~t) ~l @I 1•10 2 
' J3'; 60" ' @I '•15 ; 4i .;15 2 
11. Town land s~qt~. ~t-w&....x~ ).. 14. 120" ~ 1•ZO - - I 2 
12. Marriage F..,. e)..,/d..eN ..& 11/...,tftmc.l::i.. • ~~ 
.... ., 2. n. ,. b -~ kc, ...[) 1\ 
13, :>till waters 
orro--·.1;,_ rt:.:::; i:.,._' ~~. :r~~. ; ;r;;:/~ l. 
14. SwaDow et .'Gtc..t eo....t at.. .. Jt.;,,f'e.tc. •· '""" su; .. bf '""f'p....w. 
· .J. • i· >o.oo. I 6,c ~ I 5. DIGIT SPAN SCORE 
~'5 Di9ih Forward Circle 5-8-2 0 6-9·4 l 
__c 
4. SIMILARITIES SCORE 2, I or 0 
6-4-3-9 @ 
7-2-8-6 4 
1. Orang-Banana (36"(t;:, ~ ~tc .. -4 . F",a.... ... h ,_ 4-2-7-3-1 <3> 7-5·8-3-1> 5 
2. Coat-Dress Ct f/l::...o - lfl..lu..c..12. - 1(/<UV ~ 2.. 
6·1-9-4-7-3 ® 3-9·2·4-8-7 6 
3. Ax-saw ff'l-~ r~ - 11:1rv r;. ~;JL 2- 5-9·1-7-4·2-8 (J) 4-1-7-9-3·8·1> 7 
4. Dog-Lion f.l.,,...,..J, - f.l. 1-L'i" .,. -1-M f )- 5-8-l-9·2-6.4-7 8 3-8·2·9·5-1-7-4 8 
5. North-West P&-&-~o.k q Cc,;-, {Jil/n> 
'2-
2-7-5-8.6·2·5-8-4 9 
7-1-3-9-4-2-5-6-8 9 
6. Ey-Ear Pa.<>k. .p. 13 "cl...t - ts d:o ~ft._ ~ l. 
7. Air-Water Po.JQ./-s 4 8o..(lc. - ~u;..Q 0 
8. Tabl-chair H-et.. Jt "-'>cl - fflvv ..,a&.t_ v 
9. Egg-Seed F~~ - Rlilr:. er t<Uru "1' .. ~· I 
I 0. Poem-Statue rno..-. ,.,cuJ4 - Jo::ft. f'roJ>•' , • ..,.d A; ~I'W.IO.-
ta.;,l'j;. e"""' l<u Is _t{). ,_. PL«-.sr/ 'l. 
11. Wood-Alcohol Sa.m> ~ P~ -~&.re.-.. 
.l 
12. Prais-Punishment ~1'. m f (, .. ~ "'-'-J m~ !11, In<>..~- 2.. U Ll:L t..' , .. of'O I h, <J 
13. Fly-Tree ~ )"MU ' 133t:. ~ ~"'!E ·~{3Ji:. F Dv I ;,.,~ '<. ~ ~c.. • 
' I 9..o 
Digits Bacl:ward Circle 
2-4 G) 5-8 2 
1>·2-9 ,q> 4-1-5 3 
3-2-7-9 (@ 
4·9-6-8 4 
1-5-2-8.6 -~ 6-1-8-4-3 5 
5-3-9-4-1-8 (§) 
7-2-4-8-5-6 6 
8-1-2-9-3-1>-5 I!> 4-7-3-9-1·2·8 7 
9-4-3-7-6-2-5-8 ·~ 7-2-8-1-9·6·5-3 8 
~·4a...L-=..& 
Hit,_. ••bwl llrcJN 
SCOR!: 
2, I or 0 . 6. VOCABULARY 
I. Bed 
2. Ship \>lP 
3. Pennv 10 
4. Winter :2. 
5. Repair ')... 
6. Breakfast ") 
7. Fabric ?... 
8. Slice :l.. 
9. Assemble '2... 
10. Conceal 
" 
--
11. Enormous <).... 
. 
12. Hasten 'l.. 
13. Senten.ce :;l. I 
14. Regul~to .?. 
15. Commence 2 
16. Ponder 2. 
17. Cavern ::t 
18. Designate I 
19. Domestic ,_ I) /t::.. f ·"""'-' f I J 
20. Consume !2.. 
21. Terminate :>. 
22. Obstruct .2.. 
23. Remorse 2. 
24. Sanctuary Q 
25. Matchless I 
26. Reluctant 2. 
27. Calamity '2. 
28. Fortitude .Q. 
29. Tranquil 1.. 
30. Edifice 0 
31. Compassion ').. 
32. Tangible ;I 
33. Perimeter ;) 
34. Audacious Q 
35. Ominous ~ 
36. Tirade .Q 
37. Encumber ;r 
38. Plagiarize 0 'Ter .... " F - '['.... . . ~ l I ' 
39. lmpole Jl 
40. Travesty 0 
7:J, J 
9 g 6 L £ 9 g v 6 2 g 9 I 
V r: 0 -r j; - 0 -r \1 c )( "1 ~-• 
L £ 9 v g I 9 2 L £ e v 6 
.- V "'1 >< n :;"!. )( -r V c. () --< I_ - I 
£ L v 9 g 6 I B 2 L £' 9 17 
J::. 0 1 - t T n r: 1 I - T I: 
£' 9 17 I £ G c;; £' 2 v I 2 £ 
8. PICTURE 
COMPLETION 
9. BLOCK DESIGN 
SCORE nme SCORE . 
I Ot 0 
I. Knob I 
2. Toil I 
I. 60" : 0 2{!> 
2. 60" : " 2® 0 
3. Nose I 3. 60" 10 '• ~GJ 
4. H•ndles I 
5. Di,lmond I 
6. Water I 
4. 60" 5" o(!) 
5. 60" s'' o@ 
7. No•e piece I 6; 60" • o(!) 1'0 
8. Peg I 
9. Cor lock I 
10. Pins or Lugs I 
7. 120" 2o" 0 4 ,,r;o (j) 
8. 120" L.o" 
41·70 ~ 0 4 5 6 
11. Flag I 
12. Dog tracks I 
13. cc.rnwall {) 
14. Stack• () 
9. 120" 51'' tl-10 Q) 0 4 5 
I 0. 120" ls>· ••·•o I•SO 5 6 I 4-~.L 
IS. Leg I 
16. Arm image 0 
17. Finger I Time 
18. ~.adow I Manikin 120" lb'' 0 I 2 3 
19. Stirrup I 
20. Snow I 
21. Eyebrow I 
sj'' Profile 120" 0 I 2 3 
t/b'' Hand ISO" 0 I 2 3 
l'h Elephant 180" n·· 0 I ~ l 
( -
-
L 6 g e 9 17 6 
ll 0 '1 \/ t x T g 9 v L £ e G 
Jl X ... V n L. () ' g e 2 L c; £ 9 
- T I n - X l 
I 2 v c; I g v 
V 
-
L I 
::::. 
-
6 I 
IV T 
L 2 
-r V 
2 L 
X. T -
g 2 6 
{1 7 0 
g 2 9 
7 'l 
-
v c; I 
c - ,.. 
cc: I 2 
S:rtdt'lVS 
1081'fAS 
ll910 'L 
10. PICTURE ARRANGEMENT 
Order n ... SCORE 
60" I u I. Nest ·y 0 2-~ 2 
2. House 60" I PA--r U." 0 2 ,,(/> 2 ... 
3. Hold up 6011 Fl~c.h lt~ 0 ~. 
4. Louie 6011 ef\n ~ "'~ '5'l.. ® 4 ATOMIC 
5. Enter 60" Of>EW'"' 6 o11 0 0~ 
6. Flirt 60" ').Oh o(D 4 ~N~T ,.,I.T .. ,.If A.IMIT 
~lr U•AO f•IS 
7. Fish 120" G£Fitr.f' :;se,, 2 4 5 6 IIPMU L_IPGHU • ..J 
UPGIMI 
~. 11•15 I•IS 
8.Taxi 120" ALMEL\.~ '5C1~ 2 4 5 6 SA""UC t__IAIIUt:l..,.._j 
a•uru 
I I~ 
SCORE 
11. OBJECT ASSEMBLY I 3~ SCORE I 
111·20 11·1 11 fa) 4 5 6 7 . 
(7) ~ ..... . u-n I•J:I 4 5 6 8 9 11 IZ ll 
41·50 :11-40 ~ 4 5 6 7 9 10 
:JI•SO ZI•JO ~ 4 5 6 7 8 ID 11 
~\ 
WAIS. Subject 4 . 
1966 
EYSENCK PERSONALITY INVENTORY 
by H. j. Eysenck and Sybil B. G. Eysenck 
PERSONALITY QUESTIONNAIRE 
FORM B 
NAME.. \.'!>Ur!>..I'EC..T AGE .... .$.4: ...... 
OCCUPATION ... /1.0./J.~ fo.. . . v:l. J .f£ ............ SEX .•. tF..J:0/1}.,..£ 
Instructions 
Here are some questions regarding the way you behave, feel and act. After 
each question is a space for answering "YES" or "NO". 
Try to decide whether "YES" or "NO" represents your usual way of acting 
or feeling. Then put a cross in the circle under the column headed "YES" or 
"NO". Work quickly, and don't spend too much time over any question; we 
want your first reaction, not a long·drawn out thought process. The whole 
questionnaire shouldn't take more than a few minutes. Be sure not to omit any 
questions. 
Now turn the page over and go ahead. Work quickly, and remember to answer 
every question. There are no right or wrong answers, and this isn't a test of 
Intelligence or ability, but simply a measure of the way you behave. 
UNIVERSITY OF LONDON PRESS LTD 
Warwick Lane, London E.C.4 
vii 
I I I I I 
FORM B 
I. Do you like plenty of excitement and bustle around you 1 
2. Have you often got a restless feeling that you want something but do not 
know what/ 
3. Do you nearly always have a "ready answer" when people talk to you 1 
4. Do you sometimes feel happy, sometimes sad, without any real reason/ 
5. Do you usually stay in the background at parties and "get-togethers"1 
6. As a child, did you always do as you were told immediately and without 
grumbling/ 
7. Do you sometimes sulk/ 
8. When you are drawn into a quarrel, do you prefer to "have it out" to being 
silent, hoping things will blow over/ 
9. Are you moody/ 
10. Do you like mixing with people/ 
11. Have you often lost sleep over your worriesl 
12. Do you sometimes get cross? 
13. Would you call yourself happy-go-lucky/ 
14. Do you often make up your mind too late/ 
15. Do you like working alone/ 
16. Have you often felt listless and tired for no good reason/ 
17. Are you rather lively/ 
18. Do you sometimes laugh at a dirty joke/ 
19. Do you often feel "fed-up"/ 
20. Do you feel uncomfortable in anything but everyday clothes/ 
21. Does your mind often wander when you are trying to attend closely to · 
something? 
22. Can you put your thoughts into words quickly/ 
23. Are you often "lost in thought"/ 
24. Are you completely free from prejudices of any kind/ 
25. Do you like practical jokes/ 
26. Do you often think of your past/ 
27. Do you very much like good food/ 
I I 
YES NO 
00 
(00 
0@ 
eo 
00 
00 
00 
00 
00 
00 
00 
00 (00 
00 
00 
00 
eo 
90 
00 
00 
00 
00 
00 
00 
00 
~8 
viii 
ix 
YES NO 
28. When you get annoyed, do you need someone friendly to talk to about it? 6 0 
29. Do you mind selling things or asking people for money for some good cause? ea 0 
30. Do you sometimes boast a little? 0 0 
31. Are you touchy about some things? 0 0 
32. Would you rather be at home on your own than goto a boring party? 0 0 
33. Do you sometimes get so restless that yOu cannot sit long in a chair? 6 0 
34. Do you like planning things carefully, well ahead oftime? 0 0 
35. Do you have dizzy turns? 0 e 
36. Do you always answer a personal letter ~s sOon as you can after you have 0 0 read it? 
37. Can you usually do things better by figuring them out alone than by talking 
to others about it? 0 0 
38. Do you ever get short of breath without having done heavy work? 0 <8 
39. Are you an easy-going person, not generally bothered about having every-
thing "just-so"? 0 0 
40. Do you suffer from "nerves"? 0 6 
41. Would you rather plan things than do things? 0 6 
42. Do you sometimes put off until tomorrow what you ought to do today? 0 0 
43. Do you get nervous in places like lifts, trains or tunnels? 0 0 
44. When you make new friends, is it usually you who makes the first move, or 
does the inviting? 0 6 
45. Do you get very bad headaches? 0 0 
46. Do you generally feel that things will sort themselves out and come right in 0 0 the end somehow? 
47. Do you find it hard to fall asleep at bedtime? 0 0 
48. Have you sometimes told lies in your life? 0 0 
49. Do you sometimes say the first thing that comes into your head? 00 
50. Do you worry too long after an embarrassing experience? 0 6 
51. Do you usually keep "yourself to yourself" except with very close friends? 0 0 
52. Do you often get into a jam because you do things without thinking? 00 
53. Do you like cracking jokes and telling funny stories to your friends? 0 0 
54. Would you rather win than lose a game? 0 0 
55. Do yoO often feel self-conscious when you are with superiors? 00 
56. When the odds are against you, do you still usually think it worth taking 
a chance? 0 0 
57. Do you often get "butterflies in your tummy" before an important 0@'-occasion? 
PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS 
EYSENCK PERSONALITY INVENTORY 
by H. J. Eysenck and Sybil B. G. Eysenck 
PERSONALITY QUESTIONNAIRE 
FORMB 
NAME ..... . 51 AGE .......•........ 
OCCUPATION ..... ~~.~.':.~.~~~ ..................• SEX ••... :£. ....... . 
L= @] 
Instructions 
Here are some questions regarding the way you behave, feel and act. After 
each question is a space for answering '"YES'' or '"NO'". 
Try to decide whether '"YES'" or '"NO" represents your usual way of acting 
or feeling. Then put a cross in the circle under the column headed '"YES" or 
'"NO'". Work quickly. and don't spend too much time over any question; we 
want your first reaction, not a long·drawn out thought process. The whole 
questionnaire shouldn't take more than a few minutes. Be sure not to omit any 
questions. 
Now turn the page over and go ahead. Work quickly, and remember to answer 
every question. There are no right or wrong answers, and this isn't a test of 
intelligence or ability, but simply a measure of the way you behave. 
UNIVERSITY OF LONDON PRESS LTD 
Warwick Lane, London E.C.4 
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FORM 8 
I. Do you like plenty of excitement and bustle around you? 
2. Have you often got a restless feeling that you want something but do not 
know what? 
3. Do you nearly always have a "ready answer" when people talk to you 1 
4. Do you sometimes feel happy, sometimes sad, without any real reason? 
5. Do you usually stay in the background at parties and "get-togethers"? 
6. As a child, did you .always do as you were told immediately and without 
grumbling? 
7. Do you sometimes sulk? 
8. When you are drawn into a quarrel, do you prefer to ''have it out'' to being 
silent, hoping things will blow over? 
9. Are you moody? 
10. Do you like mixing with people? 
11. Have you often lost sleep over your worries~ 
12. Do you sometimes get cross? 
13. Would you call yourself happy-go-lucky? 
14. Do you often make up your mind too late? 
IS. Do you like working alone? 
16. Have you often felt listless and tired for no good reason? 
17. Are you rather lively? 
18. Do you sometimes laugh at a dirty joke? 
19. Do you often feel "fed-up"? 
20. Do you feel uncomfortable in anything but everyday clothes? 
21. Does your mind often wander when you are trying to attend closely to · 
something? 
22. Can you put your thoughts into words quickly? 
23. Are you often "lost in thought"? 
24. Are you completely free from prejudices of any kind? 
25. Do you like practical jokes? 
26. Do you often think of your past? 
27. Do you very much like good food? 
I I 
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YES NO 
28. When you get annoyed, do you need someone friendly to talk to about it? C0 0 
29. Do you mind selling things or asking people for money for some good cause? 0 0 
30. Do you sometimes boast a little? <0 0 
31. Are you touchy about some things? 00 
32. Would you rather be at home on your own than go to a boring party? 0 0 
33. Do you sometimes get so restless that you cannot sit long in a chair? 00 
34. Do you like planning things carefully, well ahead oftime? QJO 
35. Do you have dizzy turns? 6 0 
36. Do you always answer a personal letter as soon as you can after you have 0 c0 read it? · 
37. Can you usually do things better by figuring them out alone than by talking 
to others about it? eo 
38. Do you ever get short of breath without having done heavy work? 0 c0 
39. Are you an easy-going person, not generally bothered about having every-
thing "just-so"? @ 0 
40. Do you suffer from "nerves"? 0 0 
41. Would you rather plan things than do things? 0 0 
42. Do you sometimes put off until tomorrow what you ought to do today~ 0 0 
43. Do you get nervous in places like lifts, trains or tunnels? 0 C0 
44. When you make new friends, is it usually you who makes the first move, or 0 @ does the inviting? 
45. Do you get very bad headaches? 0 ® 
46. Do you generally feel that things will sort themselves out and come right in 
the end somehow? @5 0 
47. Do you find it hard to fall asleep at bedtime? 0 C0 
48. Have you sometimes told lies in your life? 0 0 
49. Do you sometimes say the first thing that comes into your head? ~~ 50. Do you worry too long after an embarrassing experience? 
51. Do you usually keep "yourself to yourself" except with very close friends? 88 52. Do you often get into a jam because you do things without thinking? 
53. Do you like cracking jokes and telling funny stories to your friends? ~8 54. Would you rather win than lose a game? 
55. Do you often feel self-conscious when you are with superiors? ~~ 56. When the odds are against you, do you still usually think it worth taking a chance? 
57. Do you often get "butterflies in your tummy" before an important ®o occasion? 
PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS 
EYSENCK PERSONALITY INVENTORY 
by H. J. Eysenck and Sybil B. G. Eysenck 
PERSONALITY QUESTIONNAIRE 
FORM 8 
NAME.. ~lol e>J' &e.:f" 3 .'1 .• AGE ... 4-':.0 ...... 
OCCUPATION . . ~o.a\1. ~\·"'·~~B,. \t\l'l.ll.l;.\-:I.•.~SEX .. f.~ .1:'\ ~.\..(;: • 
E= @] 
Instructions 
Here are some questions regarding the way you behave, feel and act. After 
each question is a space for answering "YES" or "NO". 
Try to decide whether "YES" or "NO" represents your usual way of acting 
or feeling. Then put a cross in the circle under the column headed "YES" or 
"NO". Work quickly, and don't spend too much time over any question; we 
want your first reaction, not a long-drawn out thought process. The whole 
questionnaire shouldn't take more than a few minutes. Be sure not to omit any 
questions. 
Now turn the page over and go ahead. Work quickly, and remember to answer 
every question. There are no right or wrong answers, and this isn't a test of 
intelligence or ability, but simply a measure of the way you behave. 
UNIVERSITY OF LONDON PRESS LTD 
Warwick Lane, London E.C.4 
xiii 
I I I I I 
FORM B 
I. Do you like plenty of excitement and bustle around you? 
2. Have you often got a restless feeling that you want something but do not 
know what? 
3. Do you nearly always have a "ready answer" when people talk to you? 
4. Do you sometimes feel happy. sometimes sad, without any real reason? 
5. Do you usually stay in the background at parties and "get-togethers''? 
6. As a child, did you always do as you were told immediately and without 
grumbling? 
7. Do you sometimes sulk? 
8. When you are drawn into a quarrel, do you prefer to "have it out" to being 
silent, hoping things will blow over? · 
9. Are you moody? 
10. Do you like mixing with people? 
11. Have you often lost sleep over your worries? 
12. Do you sometimes get cross? 
13. Would you call yourself happy-go-lucky? 
14. Do you often make up your mind too late? 
15. Do you like working alone? 
16. Have you often felt listless and tired for no good reason? 
17. Are you rather lively? 
18. Do you sometimes laugh at a dirty joke? 
19. Do you often feel "fed-up"? 
20. Do you feel uncomfortable in anything but everyday clothes? 
21. Does your mind often wander when you are trying to attend closely to 
something? 
22. Can you put your thoughts into words quickly? 
23. Are you often "lost in thought"? 
24. Are you completely free from prejudices of any kind? 
25. Do you like practical jokes? 
26. Do you often think of your past? 
27. Do you very much like good food? 
I I 
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YES NO 
28. When you get annoyed, do you need someone friendly to talk to about it? @ 0 
29. Do you mind selling things or asking people for money for some good cause? ® 0 
30. Do you sometimes boast a little? @ 0 
31. Are you touchy about some things? ® 0 
32. Would you rather be at home on your own than go to a boring party? (i) 0 
33. Do you sometimes get so restless that you cannot sit long in a chair? 0 ~ 
34. Do you like planning things carefully, well ahead oftlme1 ® 0 
35. Do you have dizzy turns? 0 ® 
36. Do you always answer a personal letter as soon as you can after you have 0 ® read it? 
37. Can you usually do things better by figuring them out alone than by talking 0 ® to others about it? 
38. Do you ever get short of breath without having done heavy work? 0 ® 
39. Are you an easy-going person, not generally bothered about having every-
thing "just-so"? ® 0 
40. Do you suffer from "nerves"? © 0 
41. Would you 'rather plan things than do things? 0 Q0 
42. Do you sometimes put off until tomorrow what you ought to do today? 0 ® 
43. Do you get nervous in places like lifts, trains or tunnels? 0 ® 
44. When you make new friends, is it usually you who makes the first move, or 0 ® does the inviting? 
45. Do you get very bad headaches? ® 0 
46. Do you generally feel that things will sort themselves out and come right in ® 0 the end somehow? 
47. Do you find it hard to fall asleep at bedtime? 0 ® 
48. Have you sometimes told lies in your life? <&) 0 
49. Do you sometimes say the first thing that comes into your head? ® 0 
50. Do you worry too long after an embarrassing experience? ® 0 
Si. Do you usually keep "yourself to yourself" except with very close friends? ® 0 
52. Do you often get into a jam because you do things without thinking? ® 0 
53. Do you like cracking jokes and telling funny stories to your friends? 0 ® 
54. Would you rather win than lose a game? 0 ® 
ss. Do yoU often feel self-conscious when you are with superiors? 0 ® 
56. When the odds are against you, do you still usually think it worth taking 
a chance? ® 0 
57. Do you often get "butterflies in your tummy" before an important ® 0 occasion~ 
PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS 
EYSENCK PERSONALITY INVENTORY 
by H. J. Eysenck and Sybil B. G. Eysenck 
PERSONALITY QUESTIONNAIRE 
FORM B 
, I •-
NAME ..... \( ~~.~~~~.c..: .1 ... ':+: ............ AGE .... <..t._ .... .. 
OCCUPATION .... :~.~~ ................. SEX ••. . F.ffi~ 
L= [QJ 
Instructions 
Here are some questions regarding the way you behave, feel and act. After 
each question is a space for answering "YES" or "NO". 
Try to decide whether "YES" or "NO" represents your usual way of acting 
or feeling. Then put a cross in the circle under the column headed "YES" or 
"NO". Work quickly, and don't spend too much time over any question; we 
want your first reaction, not a long-drawn out thought process. The whole 
questionnaire shouldn't take more than a few minutes. Be sure not to omit any 
questions. · 
Now turn the page over and go ahead. Work quickly. and remember to answer 
every question. There are no right or wrong answers, and this isn't a test of 
intelligence or ability, but simply a measure of the way you behave. 
UNIVERSITY OF LONDON PRESS LTD 
Warwick Lane, London E.C.4 
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FORM B 
I. Do you like plenty of excitement and bustle around you~ 
2. Have you often got a restless feeling that you want something but do not 
know what? 
3. Do you nearly always have a '"ready answer'' when people talk to you~ 
4. Do you sometimes feel happy, sometimes sad, without any real reason~ 
5. Do you usually stay in the background at parties and '"get-togethers'"~ 
6. As a child, did you always do as you were told immediately and without 
grumbling~ 
7. Do you sometimes sulk~ 
8. When you are drawn into a quarrel, do You prefer to "have it out" to being 
silent, hoping things will blow over? 
9. Are you moody~ 
10. Do you like mixing with people~ 
11. Have you often lost sleep over your worries? 
12. Do you sometimes get cross? 
13. Would you call yourself happy-go-lucky~ 
14. Do you often make up your mind too late~ 
IS. Do you like working alone~ 
16. Have you often felt listless and tired for no good reason? 
17. Are you rather lively~ 
18. Do you sometimes laugh at a dirty joke~ 
19. Do you often feel '"fed-up"~ 
20. Do you feel uncomfortable in anything but everyday clothes~ 
21. Does your mind often wander when you are trying to attend closely to 
something? 
22. Can you put your thoughts into words quickly1 
23. Are you often '"lost in thought" I 
24. Are you completely free from prejudices of any kind I 
25. Do you like practical jokes~ 
26. Do you often think of your past1 
27. Do you very much like good food I 
I I I 
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YES NO 
28. When you get annoyed. do you need someone friendly to talk to about it? <2> 0 
29. Do you mind selling things or asking people for money for some good cause? 0 (iJ 
30. Do you sometimes boast a little? <i) 0 
31. Are you touchy about some things? @) 0 
32. Would you rather be at home on your own than go to a boring party? 0 fj) 
33. Do you sometimes get so restless that you cannot sit long in a chair? @ 0 
34. Do you like planning things carefully. well ahead of time? @ 0 
35. Do you have dizzy turns? 0 0bl 
36. Do you always answer a personal letter as soon as you can after you have 0 60 read it? 
37. Can you usually do things better by figuring them out alone than by talking @ 0 to others about it? 
38. Do you ever get short of breath without having done heavy work'? 0 @ 
39. Are you an easy-going person, not generally bothered about having every- CV 0 thing "just-so"? 
40. Do you suffer from "nerves"? 0 fl) 
41. Would you rather plan things than do things? 0 @ 
42. Do you sometimes put off until tomorrow what you ought to do today? <i) 0 
43. Do you get nervous in places like lifts, trains or tunnels? ® 0 
44. When you make ne·w friends, is it usually you who makes the first move, or ~ 0 does the inviting? 
45. Do you get very bad headaches? 0 (Jj 
46. Do you generally feel that things will sort themselves out and come right in @ 0 the end somehow? 
47. Do you find it hard to fall asleep at bedtime? 0 0lJ 
48. Have you sometimes told lies in your life? @ 0 
49. Do you sometimes say the first thing that comes Into your head? ® 0 
50. Do you worry too long after an embarrassing experience? ® 0 
51. Do you usually keep ""yourself to yourself" except with very close friends? 0 @ 
52. Do you often get into a jam because you do things without thinking? ® 0 
53. Do you like cracking jokes and telling funny stories to your friends? @ 0 
54. Would you rather win than lose a game? @ 0 
55. Do you often feel self-conscious when you are with superiors? @ 0 
56. When the odds are against you, do you still usually think it worth taking 0lJ 0 a chance? 
57. Do you often get ''butterflies in your tummy" before an important @ 0 occasion? 
PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS 
APPENDIX IV 
Notes on Tests given the Subjects in 
Main ~periment and Copies of Score Sheets 
-----
CONTENTS 
Notes on Test . . .. 1 
WAIS Subject 1 1967 .. iii 
11 11 2 11 iv .. .. .. 
11 11 3 11 V .. .. .. .. 
11 11 4 11 vi .. .. 
E.P.I. Subject 1 1967 .. vii 
11 11 2 11 X .. .. .. 
11 11 3 11 xiii .. .. 
11 11 4 11 xvi 
11llie 16 P.F. Test 11 Subject 1 1967 xix 
11 11 11 11 2 11 XX .. .. 
11 11 11 11 3 11 xxi .. .. .. 
11 11 11 11 4 11 xxii .. 
NOTES ON TESTS 
"The 16 P.F. Test" 
This test sets out to measure sixteen personality factors or 
11 S::Jurce traits" as follows:-
A. Cyclothymia versus Schizothymia 
B. General Intelligence versus Mental Defect 
C. Emotional Stability versus Dissatisfied Emotionality 
E. Dominance versus Submission 
F. Surgency versus Desurgency 
G. Super-ego Strength versus Lack of rigid internal standards 
H. Parmia, Adventurous versus Threctia, Shy 
I. Premsia, Sensitive versus Harria, Tough 
L. Pretension (Paranoid Tendency) versus Relaxed Security 
M. Autia, Bohemian Introverted versus Praxernia, Practical 
N. Shrewdness versus Naivete 
0. Guilt Proneness versus Confident Adequacy 
Ql. Radicalism versus Conservatism 
Q2. Self Sufficiency versus Group Dependency 
i 
Q3. High Self Sentiment (Controlled) versus Poor Self Sentiment (Lax) 
Q.4. High Ergic Tension versus Low Ergic Tension 
The test has been standardized on a variety of groups and the question 
responses are treated as behaviour and not as valid self ratings. 
ii 
Stromberg Dexterity Test 
This test was developed as an aid in choosing workers for jobs 
which require speed and accuracy of arm and hand movement. 
The SDT requires that a subject pick up a certain block, note 
its colour, move it to a specified position and so on through fifty 
four blocks. The Test has been used with laundry workers, punch press 
applicants, welders, general factory workers and others. The more 
rapidly a subject completes the test, the better is his performance. 
The reliability coefficients of the test were found to be 0.84, 
0.87 and 0.90 for different groups. 
It is necessary for the user of the test to develop job or plant 
norms. When this was done data was collected which showed a tendency 
for workers with better SDT scores to earn higher wages. Data is 
still being collected with the aim of establishing stable general norms. 
The present norms for several industrial groups are based on numbers 
ranging from thirty one to eighty subjects per group. 
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Wechsler Adult Intelligence Scale 
Place of Examination htspbrn-<M11- l&,..x!l·~ Date N~ lqt-IJ 
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5. North-West ll .1.1 -C,~~\;~~ 0 2-7-5-8-6-2-5-8-4 9 7·1·3-9-4-2-5-6-8 9 
. 6. Ey-Ear ~ 2 
7. Air-Water ~~ D..r-) 2 
8. Table-Chair ~~~ ~- ~~f~'-" I 
9. Egg-seed 
\i bQ!l J U\." ~ le;; )L. A;_,,. 2 
10, Poem-Statue e..i~' . I 1 
11. Wood-Alcohol f,.;\:l ~( ~.k .• ~. I 
12. Praise-Punishment ~ \ ~~ ~· e\dw.~ 
13. Fly-Tree '-~~ ~"J~~ fi-t~ ~wv 2 
\ 
,-:j. 
Digits Backward Circle 
2-4 (]) 
5·8 2 
6·2·9 @ 
4-1-5 3 
3-2-7-9 (9 
4-9-6-8 4 
1·5·2-8-6 5 
6-1·8·4·3 5 
5-3-9-4-1-8 6 
7-2·4·8·5·6 6 
8-1·2·9-3-6-5 7 
4·7·3·9-1-2-8 7 
9-4·3·7-6-2-5-8 8 
7-2-8-J-9.6-5-3 ·a 
F_ "':/- +LL-=_ll_ 
Hl11ttst •u•bft 1lnW 
SCORE 
2.1or0 6. VOCABULARY 
I. Bed 1 .•. 
I tJ2t.~sh~ip~---t~2~------------------------------------~=========J 
3. Penny 2 
4. Winter 2 &:'U f~ _ 
7. Fabric "> • e ---:. 1 1. • . 
.z ~ , """d r: ·• a '-> "'"'"" . 
8. Slice , ,...u.a q lt ,Sh.\l.. _ . 
9. Assemble I_ PtS),lt-" - . Lo •. l.ol •' .l • ~J-1 I 
I 0. Conceal 2 "hett. \ U V 
II.Enormous 2 Vrv....~-·1~· 
12. Hasten 2. l.l.. _ u ,, ·.1. 
15. Commence :2 ~r~!)-AlA I • o 1 
16. Ponder 2 · 1.0 • .Jlt ~ff:.. JQ 
19. Domestic 2 ~·-I,Ji. •. 1 Kt...., T I 1 1 a 
20. Consume I ~.Y 1 :... I dt,, . ..J. 1 
21. Terminate 2 ~yt \ I 
22. Obstruct 2 t~o.. ft:t. 
23. Remorse I . it!, t,.., , 
24. Sanctuary 2 
25. Matchless . 2 '\.t>· ........ -·~ L I V ' 
26. Reluctant 2. 
27. Calamity I 
28. Fortitude '-
29. Tranquil 2 
30. Edifice 0 . ...,._ ' I 
3 I. Corn passion 2. 
32. Tangible J( 
33. Perimeter ~ 
34. Audacious A. 
35. Ooninous 0 
36. Tirade I 
37. Encumber 0 
38. Pl•giarizo 0 
-
39. lmoale / 
40. Travesty 9 
lglei61LI£19Iel~l61~l~lell ILI6I~Iei91~16!LI 1 lel~161 
ILklg\~1~1 J\gi~IL\£Iei~I61~191~1Lidel~l6111~1~191 
0 ! 
£ L v 9 <;; 6 I g 2 L E' 9 v 
c 0 I - c: T (I c: T I - -r c 
£ 9 v I £ 2 r; £ 2v I 2 £ 
,. 
· .. 
8. PICTURE 
COMPLETION 
SCOP.E 
9. BLOCK DESIGN 
Time·./ SCORE 
I or 0 
I. Knob I 
2. Toil I 
I. 60" ~-.I 2(!:) . -o 2 ' ~ 
2. 60" I I\
1T. D 
, 
'• 0 2 
3. Nose f 3. 60" ~''.!oG) 
4. handles I 
5. Diamond r 
6. Water r 
"'· 
6Qu g' io ~ 
5. 6011 11)" !o 0 
7. Nose piece 
-
6' 60" .1\0u io G) 
8. Pag I 
9. Oarlock , 
I 0. Pjns or Lugs I 
11. Flag 
-
7. 120" Ltl>".: 0 st·•o I•SO 4 ® 6 
8. 120" 
-. '1§)4 U•70 I•U 5 6 
9. 120" ~o· !o 11·10 1•10 4 ® 6 
12. Dog tracks 
-
13. Cornwall 
-
14. Stacks I 
10. 120" ~· 11•10. 1·60 - 5 A I "34-
15. Leg I 
16. Arm image 
-
17. Finger I Time 
18. Sl.adow I Manikin 120" ~<.,'' 0 I 2 l 
19. Stirrup 
-
20. Snow -
21. Eyebrow 
--
Profile 120" •1 \{L 0 I 2 l 
Hond 180" ~~ 0 I 2 l 
13 Eleohont ISO" I "Yo 0 I 2 l 
n 'i T 
"" 
('\ t 
<;; 9 2 L <;; E' 
-
I I (l 
-
.X 
I 2 v <;; I g 
0 'V T 
9 L 2 
I T V 
v 2 L 
-, 0 
-v <;; I 
c. - T 
£ I 2 
S31d~VS 
108~"-S 
lf910 '/. 
10. PICTURE ARRANGEMENT 
Order n ... SCORE 
I. Nest 60" I 
IS I 0 2 G) 
I ....,. Wrt 
2. House 60" 1 Oo-1' ., 'I 0 2 PA!l' , 
3. Hold up 6011 AI:> c...) i,l ( 0 ,!?. 
4. Louie 60" ~~bl'\1 v 50)" 0 n~c 
5. Enter 60" 1.\QG~ 'l~ ® Ol'tMt 
6. Flirt 60" ¥ 9---' ® 2 ~' ,.,n ,,.u· AJMIT 
/ (i) z•-•o 1•11 
7. Fish 120" ~v~"-'j ~ 'i) ~ 0 2 5 6 UPMU L.__.II:FGttll._j 
I:JrGMf 
S~"'-~~ C)!)~ 
lf·a5 1·15 
8. Taxi 120" ® 2 4 5 6 SAUIUC l-SUUIL_j 
A•UrlS 
l2D 
SCORE 
11. OBJECT ASSEMBLY 
-c-lt9 
SCORE 
4(s') 
lf·ZO 11·11 1•10 
6 7 8 
(7) ~c·•• II•SS lolS 4 5 6 7 8 11 12 13 
(-}) 111·10 Jl•40 I· SO 4 5 6 9 10 11 
(8} 'ti·IO 11·JO 1•10 4 5 b 7 10 11 12 
WAIS, Subject l 
1967 
I 
I , 
'! 
I 
·! 
iii. 
RECORD Name Sub ·u-t 2. j WAIS FORM Birth Date ~:- 2• 1" i~l12 Age. 5:r Sex i=" Marital: s@ D W DAY A. CltiCU OWl 
Wechsler Adult Intelligence Scale 
Nat. 0 e-!1-,sh Col or t.Ji...t;:. T es~ed by D '"" ti 
Place of Examination L"""'' ~ '""""""! b U.b~i~ ... ~~ _Date Nou. '9b~ j • 
Occupation H:r.~.~ ~ lA I i '" !-::. Education 1~91~ FQI:l:oo.~J i 
TABLE OF SCALED SCORE EQUIVALENTS* SUMMARY 
RAW SCORE TEST Raw · Scaled 
..... Sco<o 
.. u 
~ ~ Information 15 /0 0 ~ 0 u c u ., 0 
-
E .. 
.2 b ... "" 0 c c c • ... Comprehension 1'15 ~ c u • c l:' 1 .. • = .. .. • ~ ~ "' E ;; .., "' ;t ~ < ;; 
" ~ .. ] ,.. • .!< • • u Arithmetic I I+ 13 u ~ E "' "' 0 e.., "t .. .. i -a. E .., ~ a "' .i!E - , c :S J! ~ s -~ -~ 13 0 ~lJ ..:~ Similarities s ::r ..! > "' 0 
19 n. 27-21 26 17 78-80 81-90 19 Digit Span . 10 
" 18 21 26 25 71>-77 83-86 21 36 44 18 Vocabulary ~b 11.17 27 25 11 24 74-75 79-82 48 35 43 17 
16 26 24 17 23 16 71-13 71>-78 20 47 34 42 16 Verbal Score b'\ 15 25 2l 16 22 15 67-70 72-75 46 33 41 15 
Digit Symbol llf-4 ~ 14 23-24 22 15 21 14 63.06 69-71 19 44-45 32 40 14 
u 21·22 21 14 19-20 59.62 61>-68 18 42-43 30-31 38-39 13 Pidure Completion 
·Ho I I 12 19-20 20 n 17-18 13 54-58 62-65 17 39-41 28-29 31>-37 12 
11 17-11 19 12 15-16 12 47-53 58-61 15-16 35-30 21>-27 34-35 11 Block Design 311. . 10 
10 15-16 17-11 11 13-14 11 40-46 52-57 14 31-34 23-25 31-33 10 Pidure Arrangement I~ ~ 9 n-14 15-16 10 11·12 10 32-39 47-51 12-13 28-30 21).22 28-30 9 
8 11-12 14 9 9-10 21>-31 41-46 10-11 25-27 18-19 25-27 8 Objed Assembly 31 ro 1 9-10 12-n 7-8 7-8 9 22-25 35-40 8-9 21-24 15-17 22-24 7 u., 6 7-8 10-11 6 5-6 8 18-21 29-34 6-7 17-20 12-14 19-21 6 Performance Score 
5 5-6 8-9 5 4 14-17 23-28 5 13-16 9-11 15-18 5 Total Score 
4 4 1>-1 4 3 7 11-13 18-22 4 10-12 8 11-14 4 
3 3 5 3 2 10 15-17 3 1>-9 7 8-10 3 VERBAL SCORE b9 IQ_!L=L 
2 2 4 2 I 6 9 13-14 2 3-5 6 5-7 z 
PERFORMANCE SCORE--Wo2..1Q__t.rh. 1 I 3 I· 4-5 8 12 I 2 5 3-4 1 
0 0 1).2 0 'G 1).3 0-7 1).11 0 0-1 0-4 1).2 0 FULL SCALE SCORE...U.S:.IQ--'13... 
"'mfdat~s wM wlat. to draw • 10ptyehott'a!-""h'' on the aboYe table rn•r do 10 by coon.ctirt9 the "'b)Kt's raw ~eorfl. The fnterpref•Hoa of any wc.h ptOfiS., howe•tt, ~4 
tHe l11to ill«ount tt.e rell•bnltle& of tfle sui.~~~ •nd the lowor Hllabllttl•s of cliffenm«u befwMn subtest scores. 
.. 
I. INFORMATION se~~· SCORE I •• I or a 
I. Rag \ \ 11. Height I 21. Member• of Parliament 
2. Ball '''\ 1 112. Italy I 22. Genesis 
3. Months ' '• .-:I . ·,r· 13. Clothes I 23. Temperature '•-..., 
4. Thermometer I 14. Valentine's ·Day 
-
24. Iliad 
5. Rubber ln.L< I IS. Hamlet - 25. Blood vessels 
6. Prime Ministers I 16. Vatican I 26. Koran 
1. Longfellow I 17. New York 
-
27. Faust 
8. Weeb I 18. Egypt - 28. Ethnology 
9. Gibraltar l 19. Yeast - t 29. Apocrypha 
10. Btazo1 I 20. Population ....-
OBSERVATIONS: 
DlstrlbutM by THE NATIONAL FOUNDATION FOR EDUCATIONAL RESEARCH IN ENGLAND AND WALES, The Mere, Upton Park, Slouah, Bucb. 
by arranaement with THE PSYCHOLOGICAL COJ\PORATION, NEW YORK. Copyrlcht: U.S.A., 1947, 1955., U.K., 1957. 
GR/7889/465/)0T 
SCORE 
.... 
-
-
-
-
I~ 
2. COMPREHENSION SCORE 
' 
I 2,1 01'0 
.3. ARITHMETIC 
1. Clothes a 
2. Engine Q. 
3. ~nvelope ?s~1- ' ( <;2. 
4. Bad company 
·1\,_..l ' j 0. ~ 
·'-'-' 
5. Cinema T \'E «hti'~ '- ~ '· l_ L~.o - """ t: I " ...._.,......<. . .j,.,_ 
b. Taxes Q...._j,- 'L .. uJI 11:..\ - t~ ~.~b~W. - ~ 
7. Iron D.. ~!, ..;.C-L.. CJ ~ vi.. ~ -<> .. .Q ~ 
8. Child employment . I , . i,.;,...( 
tv.n>..& ';\·, ......... J, ~- - ~.J1 tJ ~..~ ,u;~...- I 
9. Fore.t ~ ~ -
i 
I 
10. Deaf c ,_\- \,... ..4 ·~·I... I"~ f..< ~.......,.~ ~ 
11. Town land ~~ ~- V ~ ~ • J '--, 
12. Marriage 
' u.t: - \;; '.l.'l::> '~~ l~ ~~ t' .?. 
' i 
' 
' 
13. Still waters [~ ~).J- ~ l t..:...k ! 
' 
d .... ,~ :2. 
14. Swallow J2.k.. l· ' C"'-A ~ ~;t.':.>),.>{ ..._...... tl....c.IJL. I " ., ~~ . ' .... «.. ~· ... _._c 5. DIGIT SPAN SCORE I· 
! 
V 26 Digits Forward Circle 5-8-2 (9• 
1>-9·4 3 
' 4. SIMILARITIES · SCORE 2,1 or 0 
6-4·3-9 ~ 7-2·8-6 
.1. Orange-Banana ~ltv ~ ,() .. I 
2. Coat-Dress r~~ I 
4-2-7-3·1 cp I 7-5·8-3-1> 
6-1-9-4-7·3 6 
3-9-2-4-8-7 ·6 
3. Alle-Saw ~~~ ,, h.u"1" l.J-tn;,J,. I 5-9-1-7-4·2·8 7 4-1-7-9-3-8./) 7 
4. Dog-Lion liv-1 l'!IJ •1. J- ~. I 5-8·1-9-2-1>-4-7 8 3-8-2-9-5-1·7·4 8 
5. No~West I_! ' 2-7-5.8-6-2·5-8-4 9 
... 7-1·3-9.4-2-5-6-8 9 
6. Eye-Ear u"""" ts. 14_. kJ\. I 
7. Aio--Water fl£rtv' ~-k I 
8. Table-Chair ~~ ~ I 
9. Egg-Seed .~ Q~ 
-
10. Poem-Statue 
- -
Digits Badward Circle 
2-4 <;) 5-8 
6·2·9 
'P 4-1-5 
. 3-2-7-9 ~ 4-9·6-8 
1-5-2-8-6 <P 6-1-8-4·3 
. 
11. Wood-Alcohol l\J.J ~ ~ ... ~J. 
-
12. Praise-Punishment ;,~~ .tw.-_ ~ \"'-<..·-.~ :1 'f~ 
-
13. Fly-Tree 
, - L r t: i--.L I i~(f,:. ',J Jn 
I s 
5-3·9·4·1-8 6 
7-2-4-8·5·6 .. -6 
8·1-2-9·3-6.5 7 
4-7·3·9·1·2·8 7 
9-4·3-7-6-2·5·8 8 
7-2-8-1-9-6-5-3 8 
F2+sL~....LQ 
Hltheat •u•bn •lr•ttl 
. 
SCOR5 I 2, I cor 0 6. VOCABULARY f. Bed ~ 
2. Ship \ ~ 
3. Penny ~ 
4. Winter Q 'tLJ - <, '"-~ v-t.e.. .,...{ 
5. Repair ::l ·~-0 ,,t :.,; ~ 
6. BreaHast ~- ,.q- ~"-" 'SI .:-Pc..-.. 
7. Fabric 2. ~JbA-~...e-Q I 
S. Slice I Jo • u... 
9. Assemble I I , w ~ 1r:L , f'lh_Q, t;:; () ~ f:::;_t 
10. Conceal ~ ~-u\1- " rk c~ t;l....) j) 
If. Enormous ~ I' .u..... hi-e 
12. Hasten ~ I.J ,., \, :.. L.' 
13. Sentence I lA \'r ~ · j~ 
-
";{ le~~..· • 
14. Regulote ~ D ('ALl) I ,/1- ~fi:._ 15 ~ 
I 5. Commence :1 ~<{~~ I 
16. Ponder :1 /L-JQ. ~ 
17. Ca•1ern :2 ()~ 
I 8. Designate :2 :) A,.,_(. J~ ,, g._ /;G <!.M.-'· ""'-'- ~ ,,k, .- c.. eA C... .... .n. 
I 9. Domestic ,J il ).. 't\<-_0 ll:- /.1 
- ~ L\.N .sf f;::. ~ I 
20. Consume :r JJ ,u_ Llfol 1...._ ~ ~_.. t- le> •. Y' 
21. Terminate :J IL J . 
22. Obstruct 2 Jv..k-·u:.. J \C "- ~ :{...~ 
23. Remorse I 'k ~ C'. J :> 
24. Sanctuary I .J .... J. ~ \L-_1 ,u; -=..~ d .k-J 
25. Matchless 2. f'XA. J (l,..,.,_j,.,,_ ,.,.. rr ""' 'le" ,,;;, 9 _/, .tr.r tr ,,,. J.· ' 
26. Reluctant :2 k . , ..... >n.i... k (4f\. oA.l. .. I · , '· ._ ·0-iu 
27. Calamity I ilA"'- _. it· ,AS)- .1 ... l n. ,I (•"' ~ ,.,_ J-i.\ .. ut". 
28. Fortitude 
.2 ~ov..J. i.J, 1'-"1 tr. <.,,. ~-IJ. - k'h.. ._[ - ''~ l)L" t L .J, .-kf 
29. Tranquil :1 I) , I, L D I I 
30. Edifice - I nq~ _I ~ 
31. Compassion I H,.)._,' h L • .-.. 
32. Tangible 
- &t ' A.· _, 1 ...-jr.) 
33. Perimeter 
-
l. );t, :t' 
34. Audacious 
- -
35. Ominous I . r.wil A i...m. r :.>:t-~. • .Jt 1 r"' :1 , < JJ- . (; '4' 
36. Tirade .... 1-4\.,,{ t;· -" r 
- }.~ 1;- k '- ~__;., 
37. Encumber 
.1 e~AM... L .dJ.! (V .u}- <;) 1-t.. ·"' --
38. Plagiarize 
- -
0 I 
39. lrrip•le 
--
40. Tr•vesly 
-
'(, . ,.-
•U.... 
5b 
lglei61Litl9lelvl6lclc;leiiiLI61c;lslglvi61LIIIelcl61 
.I Lid glvl c;lll9lciLI tl elvl61 c;lgl vU tlelcl61 i 1~121 ~ 
c:: V 1 'X n -
-
X r V C' 0 ., 
-
E' L v g ~ 6 I e 2 L E' 9 17 
lr:. 0 "i - c ':f ("\ c:. ..,... ., -1-r r:: 
£ 9 v I E' 2 ~ £ 2 v I 2 £ 
. 
8. PICTURE 
COMPLETION 9. BLOCK DESIGN 
SCORE Time SCORE 
I or 0 
I. Knob I 
2. Tail I 
I. 60" : it. " 0 2 ~ 
2, 60" I "~" 0 2 <!> 
" 2 
3. Nose I 3. 60" 'l" o(4) 
4. Handles I 
5. Diamond I 
6. Water I 
4. 60" ,~ o(4) 
5. 60" 
•' 
0 {41 
7. No•e piece f 6' 60" ::l7' o(4) 
8. Peg I 
9. Clar lock f 
10. Pins or Lugs I 
7. 120" J. <;;'' 0 4 sts•o li5 
8. 120" ®4 .U•TO , .. , - 6 6 
11. flag 
-
9. 120" 
- ~4 11·10 1·10 5 6 
I 2. Dog tracks I 
13. Cornw-all I 
14. Stach I 
10. 120" liS" ~ 11·10 I•GO 0 5 6 
1..34-
15. Leg I 
16. Arm image 
·-
17. F·inger . , I Time 
18. Shadow I Manikin 120" 14'1 0 I 2 l 
I?. Stirrup 
-
20. s.now 
-
21. Eyebrow 
-
i.¥1~ Profile 120" 0 I 2 l 
~1jl Hand ISO" 0 I 2 l 
lb Ele;:.har.t !SO" ';:) tr''. 0 
' 
2 l 
' 
0 'I. T 
" 
('\ c: 0 V -r 1 () 
-~ g 2 L <; £ 9 L 2 v c.; I 
-
T' -, (\ - 'X -, T V t T -
I 2 v ~ I g v 2 L £ I 2 
S:JldV'IVS 
108V'IAS 
.11910 'L 
10. PICTURE ARRANGEMENT 
Order nme SCORE 
60"' \.1)<\1 
. I 0 2 (f) I. Nest 
' 
WXY 
2. House 60" I Pll1' 
..... 0 2 (!') 
2 
"' 
3. Hold up 6011 Or.~ I $. 0 (J) AICD 
- (tl) 4. Louie 60" Aii1(DC- Jl" 4 no• cc 
5. Enter 60" ~V£folS. 4~" 0 e~• 
6. Flirt 60" tfi"l\i :j ;;. I)I(A6rJ" @ 2 4 laAIT .IUIT A.IJIIT 
7. Fish 120" LG-;. r-1r .r £ i it 
-} U•40 I•IS ~~ 2 4 5 6 
UrMU t.__E,GttU _ _J 
U'GMI 
O.Taxi 120" Jf\1. M &.tt h " ® 2 4 "sl.'li ·-;,s S4U1Ul t._SAIUIU__J 
U'IUrLJ 
,, lh 
SCORE 
I I. OBJECT ASSEMBLY I 31 SCORE I 
u-ao 
'® 1·10 4 5 6 8 
m ,, .. , ,_ .. ,. 1•15 4 5 6 7 8 11 12 13 
(7) 111·50 ll•40 1•:10 4 5 6 9 10 11 
C?2 11·SO 
Jl•lO 1•2:0 
4 s b 7 10 11 12 
WAIS, Subject 2 
1967 
iv 
' 
Name SJ.l.bja.J:. 3 
¥ "•'' . .,{'/ (.,.,,.., -- @ Birth Date "'" .>JL Age . &~ Sex _L_Marital: M D W , DAY' YR. U ONt 
Nat. 1~ r11Ijd·, Color ~,:;-1,, ee_ Tetted by _ _,.Pk:a..r,c:.'--
Wechsler Adult Intelligence Scale 
Piace of Examination b£..c,hbe..w,\, lA,;,.,.,.'-~ Date Ncu. 1<)\xtl 
''-- ' 1 ''()" n n Occupation ----'tnnvl±'-'-"-'='-"""'"-'+t ""'--------Education• • H.~ 17 "'er. 
' 
TABLE OF SCALED SCORE EQUIVALENTS* SUMMARY 
RAW SCORE TEST Rew Scaled s.: .... S.:O.e ~ 
" ~ ~ Information :u ro 0 ,.. 0 u c :;; u .. 0 
-
E .. 
"" 
0 c Comprehension 2.6 If? .., c c c c • il 
.!! :2 • u ~ c ~ J> .l! 1: • ~ 1 "' 3. -3 E - E .. ~ " 0 ,.. .~ • u Arithmetic 8 u ~ e .. .., "' 0 e"' '1i ... ~ .. ~a. E ~ ~ 3 "' .l!e - .i!~ • J! :§ "' ~ ;;; 0 ~ c ~<3 .::~ Similarities 19 I;'; .! 0 "' "' 0 
19 29 27-21 26 17 78-80 87-90 19 Digit Span q -=1-
18 28 26 25 76-77 83-86 21 36 44 18 Vocabulary :t'1 lt> 17 %7 25 11 24 74-75 79-82 41 35 43 17 
16 26 24 17 23 16 71-73 76-78 20 47 34 42 16 Verbal Score =r4 15 25 23 16 22 15 67-70 72-75 46 33 41 15 Digit Symbol ~2. 14 23-24 22 15 21 14 63-66 69-71 19 44<15 32 -10 14 12 
u 21-22 21 14 19-20 59-62 66-68 18 42-43 30-31 38-l9 13 Picture Completion 19 14 IZ 19-20 20 13 17-18 13 54-58 62-65 17 39-41 28-29 36-37 IZ 
11 17·11 19 12 15-16 12 47-53 58-61 15-16 35-38 26-27 34-35 11 Block Design 
.32 10 
10 15-16 17-18 11 13-14 11 -10-46 52-57 14 31-34 23-25 31-33 10 Picture Arrangement ~.:t 9 9 13-14 15-16 10 11·12 10 32-39 47-51 12-13 28-30 20.22 28-iO 9 
8 11·12 14 9 9·10 26-31 41-46 10.11 25-27 13-19 25-27 8 Object Assembly 2/ 10 7 9·10 12-13 7-1 7-B 9 22·25 35--10 8-9 21-24 15-17 22-24 7 
5f5 6 7-8 10.11 6 8-6 8 18-21 29·34 6-7 17-20 12·14 19-21 6 Performance Score 
5 5-6 8-9 5 4 14-17 23-28 5 13·16 9-11 15-18 5 Total Score I 4 4 6-7 4 l 7 11-13 18-22 4 10.12 8 11·14 4 , 3 5 3 2 10 15-17 3 6-9 7 8-10 , VERBAL SCORE :XQ, IQ.-lU. 
2 2 4 2 I 6 9 13·14 2 3-5 6 5-7 2 PERFORMANCE SCORE 551Q___to:f 
' 
I J I 4-5 8 12 I 2 5 3-4 1 
0 0 0.2 0 0 0-J 0.7 1).11 0 0-1 0-4 0.2 0 FULL SCALE SCORE~IQ__lli 
-c~t~~ldHI who wtlh to drew • ''psydwMJraph" on the abo•• fable may do 10 by eoc.nectitt9 the tvb{ed's raw scorts. The lnterptetdiOfll of .,,, IU(h profile, howe¥et, sltould 
t.U 11110 account tfle nltebllttles of fflle Mlbtem and the lower nil abilities of diR.,...,As betwHn 111bfed scores •. 
1. INFORMATION SCORE SCORE SCOR.E IO<D 
'"'" 
1<><0 
1. Rag I 11. Height -.f' ~ _., 4 I 21. Member• of Purlioment I 
2. Ball , 12. Italy (. ~.,. I 22. Genesis I 
13. Oothes o. IJ • .J. ( 23. Temperature 3. Months ....... ... I -
4. Thermometer I 14. Valentine'• ·Day i!J,',.,.. I 24. Iliad I 
5. Rubber ~ I 15. Hamlet ~ J 25. Blood vessels I I ~!Le.. 
6. Prime Ministers rftt;':.c,~ , I 16. Vatican ~ I 26. Koran 
--7. LongfeDow P-&J- I 17. New York !J tTt>->) - 27. Faust ' -
8. Weeb :).Q I 18. Egypt tu- ... I 28. Ethnology .-
9. Gibraltar 9. I 19. Yeast ~.[/~,/,_ I 29. Apocrypha /J'Of Vet b .• ~ ~\ 
10. Bra111 9.A. I 20. Population - - '!1~ 
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i 2. COMPREHENSION 
I. Clothes 
I 
2. Engine 
3,. Envelope P~kb)r. u.. · -
4. Bad company Pv-Alff- ... ~~ w~. 
5. Cinema Lc-~L r i 
-
6. Taxes f-~ ~ ,./.~ r:::. -1 . 
1. Iron ~---"' .· Jl l {- ,<:. ~ Ocl;__ 1i 
e. Child employment ~ ~wv ofd '"'1 r....,.~ 
9. Forest ~ 
• -
10. Deaf ec.-t....J ~ ... ~'t:c...! 1)..-J.. 
11. Town land ~- ~we><."''-~ tu t...>-c...t 6"'f:l..... e1· 
12. Marriage :u., LA. ~ ~. ._ I ~-(J. . 
13. Still waters ~ 1::1 ~ ~ ~ iJ ".bl. 
. ...._ 7 .:,f.t~ 
14. Swallow b fG_ ~ ~[~ ~1.~ cL l~ 
2. Coat-Dress 
3. Axe-Saw 
' 
4. Dog-Lion 
5. North-West 
7. Air-Water 
8. Table-Chair 
I 
9. Egg-Seed 
I 
10. Poem-Statue 
11. Wood-Alcohol 
12. Praise-Punishment 
13. Fly-Tree 
... /o-C. kk.- ,..... ...s'k.) \A 
4. SIMILARITIES 
- T~. 
I 
·-
SCORE 
2, I orO 
2 
2 
z 
2. 
2 
2 
2 
' ~ 
1. 
2 
' 1 
2 
' ~b 
SCORE 
1,101'0 
2 
.1 
I 
0 
() 
.3. ARITHMETIC 
R 
•• Time SCORE w 
I. IS" 0 (!) 
2. IS" 0(!) 
3. 15" r- ~· o(J]) 
4. 1511 ,~ 0 «' 
5. 30" 
' 
:)11 0 (1) 
i 
I 
! 
6 • 30" I~ 4'' oli) 
7. 30" lto (, t o(j) 
8. 30" 
-
-
0 I 
9. 3011 11/u. lld' o(!) 
10. 30" 
-
0 I 
11. 60" 1·10 
- -
0 I 2 
12. 60" 1•10 0 I 2 
13. 60" • •15 0 I 2 
14. 120" l•lO 0 I 2 
~ 
5. DIGIT SPAN SCORE 
Digits Forward Circle 
5-8-2 ~ 6·9-4 
6-4-3.9 (D 
7-2·8-6 4 
4·2-7-3-1 cp 7-5·8·3-6 
6-1-9-4-7-3 I> 
3-9·2-4-8-7 6 
-5·9·1-7 ·4·2·8 7 
4·1·7-9-3·8·6 7 
5-8-1-9-2-6.4-7 8 
3·8·2-9-5-1-7-4 . 8 
2·7-5.8-6·2·5-8.4 9 
7-1·3-9-4-2-5·6·8 9 
Digits Bae1ward Citde 
2·4 ~ 5·8 
6-2-9 ~ 4-1·5 3 
3·2-7-9 
<!> 4-9-6-8 
1·5·2-8-6 5 
6-1·8-4-3 -s-
5-3-9.4-1-8 6 
7·2·4-8-5-6 6 
8·1-2-9-3·6·5 7 
4·7·3-9-1-2-8 7 
9·4-3-7-6-2-5-8 8 
7-2-8-1·9·6-5-3 I 
1'- 5 +B_ft_=..!L_ 
Hl11mt •••1111"1 tlrcltll 
SCORE 
6. VOCABULARY 2, I or 0 
I. Bed 'L 
2. Ship 2. 
3. Penny 1 
4. Winter ~ &/!_ &.. jfl ,,. """' 
5. Repair 2' ;. L. .J 
6. Br .. Hast 2 H- at Q.. ... t- ~- ........ ~ Q 
7. Fabric ~ l V.~ I 
' 
. '" (! 
' 
L £ 9 v s 
8. Slice I IO.•U' . 
·-
ev.Y. 
9. Assemble :( I to.J /C~ {~ ..! -·' ... . ' 
' 
: ·, 
10. Conceal ~ 1 L· Ill ]I £ L v 9 s 
11. Enormous I .0 c....rr J 
12. Hasten 
.1 trr J, r... •• ~ A loO r: () "'j .,,,.... r: 
13. Senteneo 2 (J)O J.C\1 .r .L /Ill.. J &.9.1 .J-uJ' ts\ a. eo. .+-
14. Regulate 2 . ) ~ '.L !Oc,. 1-,- '-h-1'"' "' k... f. c::. 6 " ~ ' I £ 9 v I £ 
15. Commence 2 G1-t01- } ~ 
' 16. Ponder 2 l~h }. "" f 
-
17. Cavern ~ (J.o. .. ~ 
18. Designate :2. /} "'J. _-f 
19. Domestic 1 Jl L<l:o:- ~ ~ te. 1J 
20. Consume :< V~a....t. I 
21. Terminate 2 G~ 
22. Obstruct 2 P.J-~ Ji.. A, {t ' g -
23. Remorse :2 ~l.AA/.1 - •. (~ ~ "'- .-1-r ~ '1 b 
24. Sanctuary .2 L ••. JAA. 1. \ / 8. PICTURE COMPLETION 
25. Matchless t P~ ..... .)~ (Jc.....f t,......c.J-c1..., """"" t:: ~A"' SCORE 
26. Reluctant -~ 1 '».J )·,., .r "11:' I 
27. Calamity 2 Slo. le I·- -£.0 I f.u. J,:, L 
28. Fortitude 2 . tf-RL~ it:, I I I 
I er 0 
I. Knob i 
2. Tail I 
3. Ncse I 
29. Tranquil 1 .1u .. !.. .L f 4. Handles . t 
30. Edifice 
-
I ~ V 5. Diamond I 
31. Compassion · ~ .t..d • u \\.0. ~ ./.. ~. k ..~_t.,.r 
32. Tangible ~ I DAA hV _1L ..1 {.- I 
33. Pe'rimetar :<. I'M. l-e. zf. }.,_. L (!L Y,. 
-
6. Water I 
7. Nose piece I 
8. Peg I 
9. Oar leek I 
34. Audacious :t fJ /,.. ..l.o. 10. Pins or lugs -
35. Ominous 2 .!k. J. Jr.1 . 11. Flag I 
36. Tirade :l Jf&f~r '· -~. ·-IQ. L Lr - fl: .hW /L'"" n /...,., -f 
37. Encumber 2 J . .tl..rl jJ V I I 
12. Dog tracks I 
13. Cornwall I 
· 14. Si·aeks I 
38. Plagiarize 
-
-
. t<.R"' •-
39. Impale ~ (!,·,. _r ~ 
15. L"g , 
16. Arm image I 
40. Travesty 
-
'.!.... 17. Finger I 
"1!1.. 18. Shadow I 
19. Stirrup l 
20. s.,ow 1 
21. Eyebrow 
-
I 19 
,, -~ '1·'· v c. '.{ 1 •.. ~ '• J 
I 9 2 L £ g v 6 
, 
... - .. V r· . ) . ·-" 
' ' 
,_ ,. 
' 
6 I 9 2 L £ 9 v 
"" I (l r.: ' 1. ·r r:: I -
2 ~ £ 2 v I 2 £ 
9. BLOCK DESIGN 
Time SCORE 
I. 60" I ,-;" 0 2 (9 2 
2. 60" I u.o•· 0 2 ® 2 
3. 60" qu oG) 
4. 60" iq.t o(j) 
5. 60" 3d1 o(l) 
6' 60" Sd' o@ 
7. 120" 54-'' G) S1•40 I•SO 0 5 6 
8. 120" 1 ru' '6)4 ••·70 ... , 5 6 
9. 120" (6}4 11·10 1•10 
-
5 6 
10.120" 9o'' (lij 11•10 .... o 0 5 6 
I 3 2-
Time 
Manikin 120" Ill-'' 0 I 2 ] 
Profile 120" 6'3~ 0 I 2 ] 
Hand ISO" i~O" 0 I 2 3 
Eleph•nt 180" WO'' ~ I 2 l 
('': 0 ' ' c '··,. I 
' 
/• 
s 9 v L £ 9 
' . . \\.' ('. ~~ ' \ .. -"· .. 
<;' g 2 L <; £ 
·- T h" n - X 
I 2 v <;' I g 
1 '. ,,. _ ..
2 6 I 
() V ~ 
9 L 2 
I T V 
v 2 L 
i•'\ ·;-I .. ,t 
~ 2 9 
_, 
. . I ~ ~ 
v s I 
c - T 
cc I 2 
S31di"'VS 
1081"1AS 
ll910 "l 
10. PICTURE ARRANGEMENT 
I. Nest 6011 
House 60" 
Hold up 60" 
Louie 60" 
Enter 60" 
Flirt 60" 
Fish 120" £. fl!s!t ,; 
Taxi 120" Rt..MG.~-. 
SCOR.E 
11. OBJECT ASSEMBLY ~ 31 SCOR.E 
II•JO (if) 1·10 4 5 6 8 
G) SC•o&l U•SI I•U 4 5 6 7 8 11 12 I] 
(i) <111·10 Jl•40 f•JO 
• 5 6 9 10 11 
6"l ll•tO Z.I•JO I•ZO 4 5 6 7 10 11 12 
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1967 
V 
....... ----------~~~ ~_5_M11eJ: 4 WA IS RFOECRMORD ::~Date /1b.J..J ::;sh..-'4-2. Age ~$" _Sex .E Marital: st~ D W HO. DA't YR. 'ole ~ OU£ 
Nat. (:]& cc 1$ dt Color L<::>h, ti Tested by "'"'' ' 
Place of Examination ~""'-<:'. 1-.1,....,·"-"' ~ ~Date No: !9boj 
' '~ ' l ) ' • Occupation -.!l\j-m~,2ll,i;r....~'-"<.tl..l:i;-:...!l'r.:..-_ ___,(f--bb!!:l~~«i±!l~f?~l(!...l:lf\£~·J.J! r.:i>:JJOE]1.7!if.Education 11-·v- D IQ,' >fQ I "i raC SCwtn l< ,.(; 
Wechsler Adult Intelligence Scale 
TABLE OF SCALED SCORE EQUIVALENTS* SUMMARY 
RAW SCORE TEST Row Scaled Se ... Score u u IG ~ ~ Information !2.&-. 0 ,.. 0 u c ::0 u .. i - E .. ... c 0 c c c ~ ... Comprehension :l5 I+ u 0 ~ u - c ~ .... :! "' ~ .. ;; 
"' 
..c 
"' ~ a. ~ E "" E "( ;; " • w • .. o.!t • ~ Arithmetic 11 u Q. E "' "' c eoo 't; u 10 .. ~ ~ .... .... .. e ~ - 3 ~ .i!E - , c • J! ~ ~ ~ -~ :E <3 .;! ;tc3 ol:Ji Similarities \:=f-.!! c 0 11 
19 29 27-21 26 17 78-80 87-90 19 Digit Span }'3\ 1!1 
18 21 26 25 71>-77 83-86 21 36 44 18 Vocabulary h~J. I L .. 17 27 25 .. 24 74-75 79-82 41 35 43 17 
16 26 24 17 23 16 71-73 71>-78 20 47 34 42 16 Verbal Score <6\,"', 15 25 23 16 22 IS 67-70 72-75 46 33 41 15 ··' 
14 23-24 22 15 21 14 63-66 69-71 19 44-45 32 40 14 Digit Symbol b5 12.. 
1J 21-22 21 14 19-20 59-62 61>-68 18 42-'13 30-31 38-39 13 Picture Completion t=f l:l. 1Z 19-20 20 13 17-18 13 54-58 62-65 17 39-41 28-29 31>-37 lZ 
11 17·11 19 12 15-16 12 47-53 SUI 15-16 35-38 21>-27 34-35 11 Block Design kO I~ 10 15-16 17·11 11 13-14 11 40-'16 52-57 14 31-34 23-25 31-33 10 Picture Arrangement :Gh If 9 13-14 15-16 10 11-12 10 32-39 47-51 12-13 28-30 20.22 28-30 9 
8 11·12 14 9 9-10 21>-31 41-'16 10.11 2s.n 18-19 25-27 8 Object Assembly 33 I() 7 9-10 12-13 7-1 7-8 9 22-25 35-'10 8-9 21-24 15-17 22-24 7 
6 7-t 10.11 6 5-6 8 18-21 29-34 6-7 17-20 12-14 19-21 6 Performance Score 5::[ 
5 S-6 11-9 5 4 14-17 23-28 5 13-16 9-11 15-18 5 Total Score 4 4 6-7 4 3 7 11·13 1~·22 4 10.12 8 11-14 4 
3 3 5 3 2 10 15-17 3 6-9 7 8-10 3 VERBAL .SCORE ~I IQ...ll.Q 
z 2 4 2 I 6 9 13-14 2 3-5 6 5-7 2 
PERFORMANCE SCORe ..... a_JQ_jJQ I I 3 I o4-5 8 12 I 2 5 3-4 I 
0 0 1).2 0 0 0.3 0.7 1).11 0 0-1 1).4 1).2 0 FULL SCALE SCORE~IQ~ 
"CC'WdM!s wt.• 'l!'fslw to drew • '"psyd\otreph" 011 the •boY• table may do so by eotW\Kfi1t9 the sub)kt's raw &eom. The lnttrpretat!on of any $1Kh profile, floonYar, IMuld 
t.U lato account the rellabnttles of Hit tvbf..ts and t!M lower rellabllltl•s of diR<tf'ef!ns betwHn subtelf scores, 
I. INFORMATION SCORE SCORE IO<O IO<O 
I. Flag I 11. Height r 21. Member. of Parliament 
2. BaD I 12. Italy \ 22. Genesis 
3. Months I 13. Clothes I 23. Temperature 
4. Thermometer I 14. Valentine's ·Day ·. I 24, Iliad 
5. Rubber 15. Hamlet I 25, Blood vessels 
6. Prime Ministers 16. Vatican I 26. Koran 
7. Long fellow I 17. New York I 27. Faust 
8. Weeks I 18. Egypt I 28. Ethnology 
9. Gibraltar I 19. Yeast I 29. Apocrypha 
10. Brazo1 I 20. Population I 
OBSERVATIONS: 
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SCORE 
IO<O 
0 
I 
I 
t 
I 
1 
I 
() 
0 
2.6 
1. Clothes 
2. Engine 
3. Envelope 
' 
4. Bad company 
I 5. Cinema 
I 
' 
6. Taxes 
' 
' 
7. Iron 
9. Forest 
10. Deaf 
11. Town land 
12. Marriage 
13. Still waters 
14. Swallow 
I 
I 
I 2, Coat-Dress 
I 
I 3. Axe-Saw 
I 
! 
I 4, Dog-Lion 
i 5. Norti-West 
! 
' 
I 7. Aii'-Water 
' ' I 8. Table-Chair 
9. Egg-5eed 
I 0. Poem-Statue 
11. Wooci-Aicohol 
13. Fly--Tree 
2. COMPREHENSION 
I 
-4. SIMILARITIES 
~'h.-·~-'· 'I 
SCORE 
2, I orO 
1 
I 
0 
SCORE 
2,10f'0 
' 
0 
0 
0 
11-
.3. ARITHMETIC 
R SCORE ., Time 
w 
I. IS" o<D 
2. IS" oQ) 
3. 15" lq :L! OQ) 
4. IS" l.t. C) o,(!) 
5. 30" ' lill-
"' 
o<D 
6. 30" ~ I~" o(i) 
7, 30" 1o ,!!. o<D 
8 . 30" b:l. "5 ,, (§}, I 
9. 30" l1/u b~ o(!) 
10. 30" 1/ Jfi. 7'' o(!) 
11. 60" '1);. (qli ID• 1•10 2 
12. 60" A [,D 0 0 I ~ 
13. 60" ~ S !I./ ~I '•Ut 2 
14. 120" 4-g /~ { ®I 1•20 2 
11 
5. DIGIT SPAN SCORE 
Digits Forward Circle 
5-8-2 
·c;::· 6-9--4 
6-4·3·9 ~ 7-2-8-6 
4-2-7-3-1 ~ 7-5-8-3-6 
6-1·9·4·7·3 (£) 
3-9-2-4-8-7 6 
5-9·1· 7 ·4·2·8 (J) 
4-1-7-9-3-8-6 7 
5-8·1-9·2-6--4-7 8 
3-8-2-9-5-1-7-4 
-
8 
2-7-5-8-6-2·5·8·4 9 
7-1-3-9-4-2-5-6-8 9 
Digits Ba,kward Cltele 
2-4 -~ 5-8 
6·2·9 J, 4-1-5 
3-2-7-9 ~ 4·9-6-8 
1-5-2-8-6 (!) 1>·1·8·4·3 
5-3-9·4·1·8 6 
7-2·4-8·5·6 (j) 
8-1-2-9-3-6-5 7 
4·7·3-9·1·2·8 7 
9·4·3-7-6-2-5-8 8 
7 ·2-8·1·9·6·5·3 8 
F-L+a..!£...~..1i 
Hltltut AUMbtrt tlrtlt. 
SCORE 
2, 1 or 0 
I. Bed '.l 
2. Ship ~ 
3. Penny ~ 
4. Winter :2.. 
5. Repair ~ 
6. Bre11kfast !'J 
7. Fabric ~ 
8. Slice I 
9. Assemble !) 
10. Conceal .!!· 
11. Enormous ~ 
12. Hasten ;:;;_ 
13. Sentence I 
14. Regulate I 
IS. Commence -!:) 
16. Ponder ;) 
17. Cavern ~ 
18. Designate ·':)-
19. Domestic ~ 
20. Consume ~ 
6. VOCABULARY 
. 
I .. ~ • I ;· • "o (....__1r.. r 1<7 .,_f- .\1 C::·Ln ,)_ 
I V I 
b, A 
l 
J. ~ 
.,. .1). ~ rl. k 
' L t ...... , 
' I 
I 
I 
I 
' I 
i 
I 
I 
I 
I 
.lglsi61Litlglslvl6lcldsiiiLI61glslglvi61LIIIsl2161 
v r:: o ·--J r;- o ·-r \1 c 11""'1 ~ n 0-"1 v c ~'ll!. ~r ·:.:- -.n -r a 
' 
L£9vSI92L£9v6~9vL£9c61~29 
r.v-r )lf'1:=.- )("f\IC'Oin)(-tV(\C'o VT"1f1-
,£Lv9S6192L£9V~92LS£9L2V~I 
, t: 0 -, - c 1 n c -r ., - -r C - -r 1 li _ )I 1 -r V c -· T 
l£9vl£cg£cvi2EI2v~l9v2L£12 
S31d~VS '====================================~ 
108~AS 
lJ910 "L 
l.w..a- I '-~~~~~~----------~~~--------------------~~~·~~======~----------------------~---------------------.~ ••• v _r 21. Terminate ~ 22. Obstruct 
23. Remorse 
24. Sanctuary 
25. Matchless 
26. Reluctant 
27. Calamity 
28. Fortitude 
29. Tranquil 
30. Edilice 
31. Compassion 
32. T arigible 
33. Perimeter 
34. Audacious 
35. Ominous 
36. Tirade 
37. Encumber 
38. Plagiarize 
39. Impale 
40. Travesty 
I 
I 
-~ 
~ 
I 
g)_ 
~ 
~ 
-
a 
;:;) 
!)-
~ 
~ 
-
-
~ 
-
bll 
'- / 
~L. _I 
-
I 
I 
I 
I 
I 
I j 
I 
i 
I 
I 
i 
8. PICTURE 
COMPLETION 
SCORE 
I orO 
I. Knob t 
2. Tail J 
3. Nose I 
4. Hanciles I 
5. Diamond t 
· 6. Water [ 
7. Nose piece I 
8. Peg '· I 
9. Oar lock r 
10. Pins or Lugs 
-
11. Flag ( 
12. Dog tracks I 
13. Cornwall I 
14. Stacks I 
15. Leg I 
16. Arm image 
-
17. Finger I 
18. Shadow I 
19. Stirru p 
-
20. Snow 
21. Eyebrow 
-
9. BLOCK DESIGN 
Time SCORE 
.. 
I. 60" I I•"'' 2 -, 0 2 d> . 
2. 60" I ---.D lj 2 0 2~ 
3. 60" 
'" . o(i') 
4. bO" q11 o(.} 
5. 60" r~ u o<!) 
6. bO" Sul' o?ii 
7. 120" <51 (:f) :t1•40 l•:tO 0 s 6 
8. 120" 'i~' o{4~ u 5TO ... , 6 
9. 120" q,' @ 11·10 1•10 0 s 6 
10. 120" ~I· 0 f?J ''Sao 1·60 6 
4-0 
Tim• 
Manikin 120" ~~" 0 I 2 
Profile 120" 0 I 2 
Hand 180" 0 I 2 
Eleoh•nt ISC" 0 I 2 
10. PICTURE ARRANGEMENT 
Order Tim<> SCORE 
I. Nest 60" I '->k'{ ',. 0 2 <I> 2 wn 
I f ;o..r 'll• @ 2. House 60" 0 2 2 ' 
'" 3. Hold up 6011 t/f..(.h gr 0 ~. 
4. Louie 6011 A'l"ttfit'& n'' 0 "'!i!rc.., 
5. Enter 60" oP(:.rJS 0 CD 31" 0'"'"' 
6. Flirt 60" A1 hi&.-( t~~ 0 CD 4 .a•an .tUlT AJan 
GG-lr.JF' ?){}ll 
.ti•AO 1•11 
7. Fish 120" ~ 2 4 5 6 
IOrMU '--:;::!!·_j 
U•lli t•IS 
8. Taxi 120" S/111~~ bC/ 0 2 G) 5 6 SALnUI L_!;.~~~~_j 
l£b 
SCORE 
11. OBJECT ASSEMBLY lo~ ···~ SCORE 
'(i\0 .. ' II·IS 1·10 1 4 5 7 8 
:ts ... 
• u :u ... 1 4 5 6 11 12 11 
:11•40 t·ao 
1 4 5 6 10 11 
:u.,o 21·J l•.tO 
l 4 5 6 7 8 10 , .. 12 
WAIS. Subject 4 
1967 
I 
I 
vi 
EYSENCK PERSONALITY INVENTORY 
by H. J. Eysenck and Sybil B. G. Eysenck 
PERSONALITY QUESTIONNAIRE 
FORM B 
NAME ............. . Sl.lt:l.J E.c.T I AGE ..... ~.~······· 
OCCUPATION .... ~~+.~ .................. SEX .•... f ....... . 
Instructions 
Here are some questions regarding the way you behave, feel and act. After 
each question is a space for answering "YES'' or "NO'', 
Try to decide whether "YES" or "NO" represents your usual way of acting 
or feeling. Then put a cross in the circle under the column headed "YES" or 
"NO". Work quickly, and don't spend too much time over any question: we 
want your first reaction, not a long-drawn out thought process. The whole 
questionnaire shouldn't take more than a few minutes. Be sure not to omit any 
questions. 
Now turn the page over and go ahead. Work quickly, and remember to answer 
every question. There are no right or wrong answers, and this isn't a test of 
intelligence or ability, but simply a measure of the way you behave. 
UNIVERSITY OF LONDON PRESS LTD 
Warwick Lane, London E.C.4 
vii 
I I I I I 
FORM B 
I. Do you like plenty of excitement and bustle around you1 
2. Have you often got a restless feeling that you want something but do not 
know what? 
3. Do you nearly always have a "ready answer" when people talk to you1 
4. Do you sometimes feel happy, sometimes sad, without any real reason? 
5. Do you usually stay in the background at parties and "get-togethers"1 
6. As a child, did you always do as you were told immediately and without 
grumbling? 
7. Do you sometimes sulk? 
8. When you are drawn into a quarrel, do you prefer to "have it out" to being 
silent, hoping things will blow over? 
9. Are you moody? 
I 0. Do you like mixing with people? 
I I. Have you often lost sleep over your worries? 
12. Do you sometimes get cross? 
13. Would you call yourself happy-go-lucky? 
14. Do you often make up your mind too late? 
15. Do you like working alone? 
16. Have you often felt listless and tired for no good reason? 
17. Are you rather lively? 
18. Do you sometimes laugh at a dirty joke? 
19. Do you often feel "fed-up"1 
20. Do you feel uncomfortable in anything but everyday clothes? 
21. Does your mind often wander when you are trying to attend closely to 
something? 
22. Can you put your thoughts into words quickly? 
23. Are you often "lost in thought"? 
24. Are you completely free from prejudices of any kind? 
25. Do you like practical jokes? 
26. Do you often think of your past? 
27. Do you very much like good food? 
I I 
YES NO 
@0 
<i90 
00 
®0 
0@ 
(00 
O<i> 
@0 
00 
®0 
00 
@0 
®0 
0@ 
0@ 
OG2> 
@0 
0@ 
0® 
00 
0@ 
G>O 
®0 
0~ 
QO 
G90 
@0 
viii 
28. When you get annoyed, do you need someone friendly to talk to about it? 
29. Do you mind selling things or asking people for money for some good cause? 
30. Do you sometimes boast a little? 
31. Are you touchy about some things? 
32. Would you rather be at home on your own than go to a boring party? 
33. Do you sometimes get so restless that you cannot sit long in a chair? 
34. Do you like planning things carefully, well ahead of time? 
35. Do you have dizzy turns? 
36. Do you always answer a personal letter as soon as you can after you have 
read id 
37. Can you usually do things better by figuring them out alone than by talking 
to others about it? 
38. Do you ever get short of breath without having done heavy work? 
39. Are you an easy-going person, not generally bothered about having every-
thing "just-so"? 
40. Do you suffer from "nerves"? 
41. Would you rather plan things than do things? 
42. Do you sometimes put off until tomorrow what you ought to do today? 
43. Do you get nervous in places like lifts, trains or tunnels? 
44. When you make new friends, is it usually you who makes the first move, or 
does the inviting? 
45. Do you get very bad headaches? 
46: Do you generally feel that things will sort themselves out and come right in 
the end somehow? 
47. Do you find it hard to fall asleep at bedtime? 
48. Have you sometimes told lies in ydur life? 
49. Do you sometimes say the first thing that comes into your head? 
50. Do you worry too long after an embarrassing experience? 
SI. Do you usually keep "yourself to yourself" except with very close friends? 
52. Do you often get into a jam because you do things without thinking? 
53. Do you like cracking jokes and telling funny stories to your friends? 
54. Would you rather win than lose a game? 
SS. Do you often feel self-conscious when you are with superiors? 
56. When the odds are against you, do you still usually think it worth taking 
a chance? 
57. Do you often get "butterflies in your tummy" before an important 
occasion? 
PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS 
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EYSENCK PERSONALITY INVENTORY 
by H. J. Eysenck and Sybil B. G. Eysenck 
PERSONALITY QUESTIONNAIRE 
FORM B 
NAME ............... -~~jt.et 'L s:r AGE ............... . 
OCCUPATION ..... ~~~~:\e .................. SEX ••... f ........ . 
Instructions 
Here are some questions regarding the way you behave. feel and act. After 
each question is a space for answering "YES" or "NO". 
Try to decide whether "YES'' or "NO" represents your usual way of acting 
or feeling. Then put a cross In the circle under the column headed "YES" or 
"NO". Work quickly, and don't spend too much time over any question: we 
want your first reaction. not a long-drawn out thought process. The whole 
questionnaire shouldn't take more than a few minutes. Be sure not to omit any 
questions. 
Now turn the page over and go ahead. Work quickly, and remember to answer 
every question. There are no right or wrong answers, and this isn't a test of 
intelligence or ability, but simply a measure of the way you behave. 
UNIVERSITY OF LONDON PRESS LTD 
Warwick Lane, London E.C.4 
X 
EGi) I I I I I 
FORM B 
I. Do you like plenty of excitement and bustle around you1 
2. Have you often got a restless feeling that you want something but do not 
know what? 
3. Do you nearly always have a "ready answer" when people talk to you 1 
4. Do you sometimes feel happy. sometimes sad, without any real reason? 
5. Do you usually stay in the background at parties and "get-togethers"1 
6. As a child, did you always do as you were told immediately and without 
grumbling? · 
7. Do you sometimes sulk? 
8. When you are drawn into a quarrel, do you prefer to "have it out" to being 
silent, hoping things will blow over? 
9. Are you moody? 
I 0. Do you like mixing with people? 
I I. Have you often lost sleep over your worries? 
12. Do you sometimes get cross? 
13. Would you call yourself happy-go-lucky? 
14. Do you often make up your mind too late? 
IS. Do you like working alone? 
16. Have you often felt listless and tired for no good reason? 
17. Are you rather lively? 
18. Do you sometimes laugh at a dirty joke? 
19. Do you often feel "fed-up" 1 
20. Do you feel uncomfortable in anything but everyday clothes? 
21. Does your mind often wander when you are trying to attend closely to 
something? 
22. Can you put your thoughts into words quickly? 
23. Are you often "lost in thought"? 
24. Are you completely free from prejudices of any kind? 
25. Do you like practical jokes? 
26. Do you often think of your past? 
27. Do you very much like good food? 
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YES NO 
28. When you get annoyed. do you need someone friendly to talk to about it? 0 ~ 
29. Do you mind selling things or asking people for money for some good cause? 0 ® 
30. Do you sometimes boast a little? 0 ® 
31. Are you touchy about some things? @0 
32. Would you rather be at home on your own than go to a boring party? ® 0 
33. Do you sometimes get so restless that you cannot sit long in a chair? ® 0 
34. Do you like planning things carefully. well ahead oftime? ® 0 
35. Do you have dizzy turns? e> 0 
36. Do you always answer a personal letter as soon as you can after you have 
read it? 0 0 
37. Can you usually do things better by figuring them out alone than by talking ® 0 to others about it? 
38. Do you ever get short of breath without having done heavy work? 0 ® 
39. Are you an easy-going person, not generally bothered about having every-
thing "just-so"? 0 ® 
40. Do you suffer from "nerves"? 0 @ 
41. Would you rather plan things than do things? 0 ® 
42. Do you sometimes put off until tomorrow what you ought to do today? 0 0 
43. Do you get nervous in places like lifts, trains or tunnels? 0 (X) 
44. When you make new friends, is it usually you who makes the first move, or 0 @ does the inviting? 
45. Do you get very bad headaches? 0 Q 
46. Do you generally feel that things will sort themselves out and come right in 0 @ the end somehow? 
47. Do you find it hard to fall asleep at bedtime? ® 0 
48. Have you sometimes told lies in your life? 0 ® 
49. Do you sometimes say the first thing that comes into your head? 0 ® 
50. Do you worry too long after an embarrassing experience? 0 0 
51. Do you usually keep "yourself to yourself" except with very close friends? @ 0 
52. Do you often get into a jam because you do things without thinking? 0 QY 
53. Do you like cracking jokes and telling funny stories to your friends? 0 ® 
54. Would you rather win than lose a game? ® 0 
55. Do you often feel self-conscious when you are with superiors? ® 0 
56. When the odds are against you, do you still usually think it worth taking 
a chance? ® 0 
57. Do you often get "butterflies in your tummy" before an important 
occasion? Q 0 
PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED All THE QUESTIONS 
EYSENCK PERSONALITY INVENTORY 
by H. j. Eysenck and Sybil B. G. Eysenck 
PERSONALITY QUESTIONNAIRE 
FORM B 
NAME .......... ,; ......... '3L<hJ=-f' 3 AGE ...... f.-g ..... . 
. OCCUPATION ...... ~~ .... : ............ SEX ... -:f ......... .. 
L= [!] 
. Instructions 
Here are some questions regarding the way you behave, feel and act. After 
each question is a space for answering "YES" or "NO". 
Try to decide whether "YES" or "NO" represents your usual way of acting 
or feeling. Then put a cross in the circle under the column headed "YES" or 
"NO". Work quickly, and don't spend too much time over any question; we 
want your first reaction, not a long-drawn out thought process. The whole 
questionnaire shouldn't take more than a few minutes. Be sure not to omit any 
questions. 
Now turn the page over and go ahead. Work quickly, and remember to answer 
-every question. There are no right or wrong answers, and this isn't a test of 
intelligence or ability, but simply a measure of the way you behave. 
UNIVERSITY OF LONDON PRESS LTD 
Warwick Lane, London E.C.4 
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I I I I I 
FORM B 
I. Do you like plenty of excitement and bustle around you? 
2. Have you often got a restless feeling that you want something but do not 
know what? 
3. Do you nearly always have a "ready answer" when people talk to you? 
4. Do you sometimes feel happy, sometimes sad, without any real reason? 
5. Do you usually stay in the background at parties and "get-togethers"? 
6. As a child, did you always do as you were told immediately and without 
grumbling? 
7. Do you sometimes sulk? 
8. When you are drawn into a quarrel, do you prefer to "have it out" to being 
silent, hoping things will blow over? 
9. Are you moody? 
10. Do you like mixing with people? 
11. Have you often lost sleep over your worries? 
12. Do you sometimes get cross·? 
13. Would you call yourself happy-go-lucky? 
14. Do you often make up your mind too late? 
15. Do you like working alone? 
16. Have you often felt listless and tired for no good reason? 
17. Are you rather lively? 
18. Do you sometimes laugh at a dirty joke? 
19. Do you often feel ''fed-up"? 
20. Do you feel uncomfortable in anything but everyday clothes? 
21. Does your mind often wander when you are trying to attend closely to 
something? 
22. Can you put your thoughts into words quickly? 
23. Are you often "lost in thought"? 
24. Are you completely free from prejudices of any kind? 
25. Do you like practical jokes? 
26. Do you often think of your past? 
27. Do you very much like good food? 
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YES NO 
28. When you get annoyed. do you need someone friendly to talk to about it/ @ 0 
29. Do you mind selling things or asking people for money for some good cause? 0 ~ 
30. Do you sometimes boast a little? @ 0 
31. Are you touchy about some things? @ 0 
32. Would you rather be at home on your own than go to a boring party? 0 ® 
33. Do you sometimes get so restless that you cannot sit long in a chair? @ 0 
34. Do you like planning things carefully. well ahead of time? @ 0 
35. Do you have dizzy turns? ® 0 
36. Do you always answer a personal letter as soon as you can after you have 0 @ read it? 
37. Can you usually do things better by figuring them out alone than by talking 
to others about it? 0 ® 
38. Do you ever get short of breath without having done heavy work? 0 ® 
39. Are you an easy-going person. not generally bothered about having every- ® 0 thing "just-so"? · 
40. Do you suffer from "nerves"? 0 ® 
41. Would you rather plan things than do things? 0 B 
42. Do you sometimes put off until tomorrow what you ought to do today? @ 0 
43. Do you get nervous in places like lifts, trains Or tunnels? 0 @ 
44. When you make new friends, is it usually you who makes the first move, or 0 ~ does the inviting? 
45. Do you get ve1·y bad headaches? 0 ~ 
46. Do you generally feel that things will sort themselves out and come right in 0 ® the end somehow? 
47. Do you find it hard to fall asleep at bedtime? 0 ~ 
48. Have you sometimes told lies in your life? ~ 0 
49. Do you sometimes say the first thing that comes into your head? ~ 0 
50. Do you worry too long after an embarrassing experience? ~ ®> 
51. Do you usually keep "yourself to yourself" except with very close friends? 0 9 
52. Do you often get into a jam because you do things without thinking? 0 @ 
53. Do you like cracking jokes and telling funny stories to your friends? 0 ~ 
54. Would you rather win than lose a game? 0 @ 
55. Do you often feel self·conscious when you are with superiors? ~ 0 
56. When the odds are against you, do you still usually think it worth taking 0 0 a chance~ 
57. Do you often get "butterflies in your tummy" before an important ® 0 occasion~ 
PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS 
EYSENCK PERSONALITY INVENTORY 
by H. J, Eysenck and Sybil B. G. Eysenck 
PERSONALITY QUESTIONNAIRE 
FORM B 
NAME. ........... s.~.e ... ;n~:~ r .... 4 .......... AGE ..... ~.~ ...... . 
OCCUPATION ..... 1~').~.~-k ................ SEX .•.. f .......... . 
Instructions 
Here are some questions regarding the way you behave, feel and act. After 
each question is a space for answering "YES" or "NO". 
Try to decide whether "YES" or "NO" represents your usual way of acting 
or feeling. Then put a cross in the circle under the column headed "YES" or 
"NO". Work quickly, and don't spend too much time over any question; we 
want your first reaction, not a long-drawn out thought process. The whole 
questionnaire shouldn't take more than a few minutes. Be sure not to omit any 
questions. 
Now turn the page over and go ahead. Work quickly, and remember to answer 
every question. There are no right or wrong answers, and this isn't a test of 
Intelligence or ability, but simply a measure of the way you behave. 
UNIVERSITY OF LONDON PRESS LTD 
Warwick Lane, London E.C.4 
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I I I I I 
FORM 8 
I. Do you like plenty of excitement and bustle around you? 
2. Have you often got a restless feeling that you want something but do not 
know what~ 
3. Do you nearly always have a "ready answer" when people talk to you? 
4. Do you sometimes feel happy. sometimes sad, without any real reason? 
5. Do you usually stay in the background at parties and "get-togethers"1 
6. As a child, did you always do as you were told immediately and without 
grumbling? 
7. Do you sometimes sulk? 
8. When you are drawn into a quarrel, do you prefer to "have it out" to being 
silent, hoping things will blow over? 
9. Are you moody? 
10. Do you like mixing with people? 
11. Have you often lost sleep over your worries? 
12. Do you sometimes get cross? 
13. Would you call yourself happy-go-lucky? 
14. Do you often make up your mind too late? 
IS. Do you like working· alone? 
16. Have you often felt listless and tired for no good reason? 
17. Are you rather lively? 
18. Do you sometimes laugh at a dirty joke? 
19. Do you often feel "fed-up"? 
20. Do you feel uncomfortable in anything but everyday clothes? 
21. Does your mind often wander when you are trying to attend closely to 
something? 
22. Can you put your thoughts into words quickly? 
23. Are you often "lost in thought"? 
24. Are you completely free from prejudices of any kind? 
25. Do you like practical jokes? 
26. Do you often think of your past? 
27. Do you very much like good food? 
I I 
YES NO 
0® 
®0 
00 
®0 
®0 
0® 
®0 
®0 
®0 
0® 
00 
~0 
0~ 
0® 
®0 
@0 
0® 
0® 
®0 
0@ 
00 
00 
@0 
0® 
00 
®0 
®0 
xvii 
xviii 
YES NO 
28. When you get annoyed. do you need someone friendly to talk to about it? 0 ® 
29. Do you mind selling things or asking people for money for some good cause? @ 0 
30. Do you sometimes boast a little? 0 ® 
31. Are you touchy about some things? @ 0 
32. Would you rather be at home on your own than go to a boring party? 0 0 
33. Do you sometimes get so restless that you cannot sit long in a chair? Q9 0 
34. Do you like planning things carefully, well ahead of time? @ 0 
35. Do you have dizzy turns? 0 ® 
36. Do you always answer a personal letter as soon as you can after you have 0 ~ read it? 
37. Can you usually do things better by figuring them out alone than by talking 
to others about id @ 0 
38. Do you ever get short of breath without having done heavy work? 0 ® 
39. Are you an easy·going person, not generally bothered about having every-
thing "just·so" 1 . 0 ® 
40. Do you suffer from "nerves"? 0 0 
41. Would you rather plan things than do things? ®® 
42. Do you sometimes put off until tomorrow what you ought to do today? ® 0 
43. Do you get nervous in places like lifts, trains or tunnels? ®0 
44. When you make new friends, is it usually you who makes the first move, or 0 @ does the inviting? 
45. Do you get very bad headaches? ® 0 
46. Do you generally feel that things will sort themselves out and come right in 
the end somehow? @ 0 
47, Do you find it hard to fall asleep at bedtime? 0 ® 
48. Have you sometimes told lies in your life? 0 0 
49. Do you sometimes say the first thing that comes Into your head? ® 0 
so. Do you worry too long after an embarrassing experience? Q9 0 
51. Do you usually keep "yourself to yourself" except with very close friends? 0 0 
52. Do you often get into a jam because you do things without thinking? ® 0 
53. Do you like cracking jokes and telling funny stories to your friends? 0 ® 
54. Would you rather win than lose a game? 0 ® 
55. Do you often feel self-conscious when you are with superiors? 0 ® 
56. When the odds are against you, do you still usually think it worth taking 0 0 a chance? 
57. Do you often get "butterflies in your tummy" before an important 0-0 occasion? · 
PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QU~STIONS 
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1 6 P. F. TEST P R 0 F I LE 
o: Raw Score Stan- STANDARD TEN SCORE (STEN) g -- dard LOW SCORE HIGH SCORE ~ l'orm Form 1 Total Score DESC!l!PTION ·+Average.. DESCRIPTION 
-_A-__ a_-- --1----:-:-:::-:c:c-::--=-=-=:-:-:-:--1·~1~-&fr---t-3 L ~ f __j_ f 1, __ 1 ·~~o-1-::=.,..,-,-~-=---=-==--=--
A 11 COOL • • • • A'.·. . • - • • GOING, PARTICIPATING 
(Si zothymia) .:- :--· (Affectothymio, formerly cyclothymi o) 5 
RESERVED, DETACHED, CRITICAL, l T l l ...---, l OUTGOING, WARMHEARTED, EASY-
B b 
LESS INTELLIGENT, CONCRETE- , • , • B •.. • . • MORE INTELLIGENT, ABSTRACT-
/_ THINKING " • " THINKING, BRIGHT 
.ltJ (Lower scholastic mental capacity) (Higher scholastic mental capacity) 
---- ---l-_:::::_.f-A-F_F_E_C_T::E:.:D:.::.::B~Y.:_::_FE::E:.:L::I:.:N.:_G::_S:.:, :.:E:.:M.:._O.:_T:.:IO:.:N.:_A::_::L- ,.../ -•· . •· 
c /2. /, LYLESSSTABLE,EASILYUPSET " " " ..,..._~.:. • • 
,..,... (Lower ego strength) I - . -:--:-1---...__ 
EMOTIONALLY STABLE, FACES 
REALITY, CALM, MATURE 
(Higher ego strength) 
E J":} CONFORMING AGGRESSIVE, STUBBORN 9 HUMBLE, MILD, ACCOMMODATING, • • • • • E • I :----. -~-·-. • IA::S:.:S:.:E:.:R::.T:.:I::.V:.:E_. -IN_D_E_P_E_N_D_E_N_T_. ___ _ (Submissiveness) {Dominance) 
F HAPPY-GO-LUCKY, IMPULSIVELY ;,:c_ /O SOBER, PRUDENT, SERIOUS, TACITURN ' " ' ' ' ' ' • • LIVELY, GAY, ENTHUSIASTIC 
.Le} (Desurgency) . -"-~ (Surgency} 
------1--1------------
EXPEDIENT, EVADES RULES, FEELS , • , , , G"r.l- , , • , CONSCIENTIOUS, PERSEVERING, 
FEW OBLIGATIONS ·""'0 STAID, RULE-BOUND (Weaker superego strength) {Stronger superego strength) 
.,
0 
C SHY, RESTRAINED, DIFFIDENT, TIMID • ' • • H ;. • • • • ;:;~~TH~~~,s~~.ES~g~+~~i~~~LD, 
,k 0 (Threctla) , . __..:- {Pormio) 
--------~-~+----------------- ~- • 
F 
5 
H 
4.. TOUGH-MINDED, SELF-RELIANT, • • , Q::-"'.'---N .. ! ~··:. . . . TENDER-MINDED, DEPENDENT, REALISTIC, NO-NONSENSE -........, • OVER-PROTECTED, SENSITIVE (Harria) {Premsio) I /0 
L 
M 
------1--f~----------~ TRUSTING, ADAPTABLE, FREE OF • • • • L I'>:> SUSPICIOUS, SELF-OPINIONATED, 
_1_0_. ------'---1---J-EA-Lo_u_s_Y_._E_A_s_Y~TO_G_E_T_o,N_A_I~-~-:~ .·~ •.• ':V. . . 0 r:,~t~n:~~OOL 
I 3 
PRACTICAL, CAREFUL, CONVENTION- . • • • • • M ~ 
6 AL, REGULATED BY EXTERNAL . ~ , REALITIES, PROPER (Proxemio) 
------1---1---------'-'--'----'----' 
IMAGINATIVE, WRAPPED UP IN INNER 
URGENCIES, CARELESS OF PRACTICAL 
{Autia) MATTERS, BOHEMIAN 
N 1'2- 1-
------1--'-1------------
FORTHRIGHT, NATURAL, ARTLESS, 
SENTIMENTAL 
(Artlessness) 
• N ; : 
·0} 
SHREWD, CALCULATING, WORLDLY, 
PENETRATING 
(Shrewdness) 
. 
0 1"-1 9 
Q, 9 
Q, z5 
1 
5 
10 
PLACID, SELF-ASSURED, CONFIDENT, 
SERENE 
(Untroubled adequacy) 
RELAXED, TRANQUIL, TORPID, 
UN FRUSTRATED 
(Low ergic tension) 
. I.Y 
. tp"Q ••.• 
/".•" _.·.· ... ·•·· 
d._l . Q,: 
.::; ~---------
' Q, ,. 
'". '•.;. 
·.· _ ... "" 
APPREHENSIVE, WORRYING, DEPRES-
SIVE, TROUBLED 
(Guilt proneness) 
EXPER!ME!'lT!I'!G, CR!TIC/vL, LIBERAL, 
ANALYTICAL, FREE-THINKING 
(Radicalism) 
SELF-SUFFICIENT, PREFERS OWN 
DECISIONS, RESOURCEFUL 
(Se If-sufficiency) 
CONTROLLED, SOCIALLY -PRECISE, 
FOLLOWING SELF•IMAGE 
(High self-concept control) 
TENSE, FRUSTRATED, DRIVEN, 
OVERWROUGHT 
(High ergic tension) 
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1 6 P. F. TEST PR 0 F I LE 
a: Raw Score Stan-g ------ dard LOW SCORE 
. g Form Form Total Score DESCRIPTION +-Avorago,._ 
STANDARD TEN SCORE (STEN) 
HIGH SCORE 
DESCRIPTION 
io:: A B 1 . 2 S · 4' 5 8 7 f · ~ 1
1
0 --------------II--R-E_S_E_R_V_E_D_,_D_E_T_A_C_H_E_D_,_C_R_I_T_IC_A_L-.~-.Itf--<Jlo-··--,l-i-t- + + ;--.--,--j~+=o:-:u=T-::G-::O:ciN:-:G:-,-:W:cA:-:R:::M:-:H:-:E::-A:-:R:cT::cE::cD::-,-:E::-A:-:S:::Y:---
A COOL • • ~ • • A • • • - • ! GOING PARTICIPATING 8 ~ (So'zothymo'o) ----'' · ., ·' ' J (Affectothymia, formerly cyclothymia) 
LESS INTELLIGENT, CO~H~~~TNEG • • • • • ; .; ~ ::-~ B 
(Lower scholastic mental capacity) .,.- _ .~·-. ~ 
AFFECTED BY FEELINGS, EMOTIONAL- • ~~-.....,,~. :· . 
8 
c 13 L Y LESS STABLE, EASILY UPSET • • • • C • (Lower ego strength) 
E If 6 HUMBLE, MILD, ACCOMMODATING, CONFORMING (Submissiveness) 
F /3 SOBER, PRUDENT, SERIOUS, TACITURN (Desurgency) 
G I~ 9 EXPEDIENT, EVADES RULES, FEELS FEW OBLIGATIONS (Weaker superego strength) 
H f'f; 6 SHY, RESTRAINED, DIFFIDENT, TIMID · {Threctlo) 
I 
L 
M 
N 
0 
TOUGH-MINDED, SELF-RELIANT, 
I "'l b REALISTIC, NO-NONSeNSE L (Horrio) 
-----1--11--f-----------
6 5 
TRUSTING, ADAPTABLE, FREE OF 
JEALOUSY, EASY TO GET ON WITH 
(Aioxlo) 
------1--1------------
14 b 
10 
PRACTICAL, CAREFUL, CONVENTION-
AL, REGULATED BY EXTERNAL 
REALITIES, PROPER (Proxernia) 
FORTHRIGHT, NATURAL, ARTLESS, 
SENTIMENTAL 
(Artlessness) 
PLACID, SELF-ASSURED, CONFIDENT, 
/ ., 6 SERENE ;..;. (Untroubled adequacy) 
--·- --1--1--r------'-'---'-'-C----'---'-'-
. 
'~G·~. f<_'.•· ~-. 
. H . . • . 
I 
. I <· 
I 
.. L • 
k. 
; M . 
+.- '~--.-~ 
MORE INTELLIGENT, ABSTRACT-
THINKING, BRIGHT 
(Higher scholastic mental capacity) 
EMOTIONALLY STABLE, FACES 
REALITY, CALM, MATURE 
(Higher ego strength) 
ASSERTIVE, INDEPENDENT, 
AGGRESSIVE, STUBBORN 
(Dominance) 
HAPPY-GO-LUCKY, IMPULSIVELY 
LIVELY, GAY, ENTHUSIASTIC 
(Surgency) 
CONSCIENTIOUS, PERSEVERING, 
STAID, RULE-BOUND 
(Stronger superego strength) 
VENTURESOME, SOCIALLY BOLD, 
UNINHIBITED, SPONTANEOUS 
(POrmio} 
TENDER-MINDED, DEPENDENT, 
OVER-PROTECTED, SENSITIVE 
(Premsio) 
SUSPICIOUS, SELF-OPINIONATED, 
HARD TO FOOL 
(Pretension) 
IMAGINATIVE, WRAPPED UP IN INNER 
URGENCIES, CARELESS OF PRACTICAL 
(Autia) MATTERS, BOHEMIAN 
SHJIEWD, CALCULATING, WJJRLDL Y, 
PENETRATING 
(Shrewdness) 
APPREHENSIVE, WORRYING, DEPRES-
SIVE, TROUBLED 
(Guilt proneness) 
EXPERIMENTING, CRITICAL, LIBERAL, 
ANALYTICAL, FREE-THINKING 
(Radicalism) 
SELF-SUFFICIENT, PREFERS OWN 
DECISIONS, RESOURCEFUL I ~ l GROUP-DEPENDEN\$u'~J00~NOELR~~~~~ • • • • ·· .. •. Q. 1 • ,--p • J T (Group adherence) t;-F:·;· ~ -· . ;·:· ·- V 
-1-3
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(Set f_ sufficiency) 
Q, 
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16 P.F. TEST PROFILE 
. 
a: Raw Score Stan-~ ------ dard 
~... Form Form Total Score A B 
LOW SCORE 
DESCRIPTION 
1 
_j_ 
STANDARD TEN SCORE (STEN) 
HIGH SCORE 
DESCRIPTION·. 
A 
B 
c 
E 
F 
G 
H 
I 
L 
M 
N 
0 
Q, 
Q, 
b 
RESERVED, DETACHED, CRITICAL, 
COOL 
(Sizothymio) 
LESS INTELLIGENT, CONCRETE-
Q' THINKING 
9 {Lower scholastic mental capacity) 
---------1---+---~~~~~~~ 
F7 b 
AFFECTED BY FEELINGS, EMOTIONAL-
LY LESS STABLE, EASILY UPSET 
(Lower ego strength) 
HUMBLE, MILD, ACCOMMODATING, 
J CONFORMING 
'"t' (Submissiveness) ---------1-~-~--------~=-~~ 
ID 4 SOBER, PRUDENT, SERIOUS, TACITURN (Desurgency) 
--------1--1------------
EXPEDIENT, EVADES RULES, FEELS 
3 
3 
FEW OBLIGATIONS 
(Weaker superego strength) 
SHY, RESTRAINED, DIFFIDENT, TIMID 
(Threctlo) 
13 6 
TOUGH-MINDED, SELF-RELIANT, 
REALISTIC, NO-NONSENSE 
(Horrio) 
---------1---+--=~~~~~~~ TRUSTING, ADAPT ABLE, FREE OF 
/0 .JEALOUSY, EASY TO GET ON WITH (Alexia} 
---------1--r-----------------
PRACTICAL, CAREFUL, CONVENTION-5 
' 
"l AL, REGULATED BY EXTERNAL 
A. REALITIES, PROPER (Proxemio) ---------1---+-~~~~~~~~1 FORTHRIGHT, NATURAL, ARTLESS, 
SENTIMENTAL 
(Artlessness) 12 
! 
i> • F • 
I 
, ' G .• 
{'-_:':'. ''-
-~----.··H,-· 
. . ~ 
·_-_,_· __ --_._·tp ;,·,'. >-:·, <t ' 
> ~-,.L·-'_· .. e-:- . 
~~-[;, - .. 
f3- (Untroubled adequacy) k': : .. -
• 
MORE INTELLIGENT, ABSTRACT-
THINKING, BRIGHT 
(Higher scholastic mental capacity) 
EMOTIONALLY STABLE, FACES 
REALITY, CALM, MATURE 
(Higher ego strength) 
ASSERTIVE, INDEPENDENT, 
AGGRESSIVE, STUBBORN 
(Dominance) -
HAPPY -GO-LUCKY, IMPULSIVELY 
LIVELY, GAY, ENTHUSIASTIC 
(Surgency) 
CONSCIENTIOUS, PERSEVERING, 
STAID, RULE-BOUND 
(Stronger superego strength) 
VENTURESOME, SOCIALLY BOLD, 
UNINHIBITED, SPONTANEOUS 
(Pormia) . 
TENDER-MINDED, DEPENDENT, 
OVER-PROTECTED, SENSITIVE 
(Premsio) 
SUSPICIOUS, SELF-OPINIONATED, 
HARD TO FOOL 
(Pretension). 
IMAGINATIVE, WRAPPED UP IN INNER 
URGENCIES, CARELESS OF PRACTICAL 
(Autio) MATTERS, BOHEMIAN 
SHREWD, CALCULATING, WORLDLY, 
PENETRATING 
(Shrewdness) 
APPREHENSIVE, WORRYING, DEPRES-
SIVE, TROUBLED 
(Guilt proneness) 
PLACID, SELF-ASSURED, CON~~REENNTE • _ ~~'~•-• '·_·'· 0• .·. ~· 
------~--------"'=::.:.:.::.=_:_:_:_:_o 
CONSERVATIVE, RESPECTING EST AB- ,_-~-·-_-_,_• Q_  __ . ·.... EXPERIMENTING, CRITICAL, LIBERAL, 
LISHED IDEAS, TOLERANT OF TRADI- """'- ANALYTICAL, FREE-THINKING 
TIONAL DIFFICULTIES (Conservatism) LL: · (Rad(colism) : 
I'- g GRouP-DEPENDEN\~u·~;~~N0ELR~~~~~ • • • • '_,,'_-.-__ ,-·: __ -_-__ Q.•-•-.-- . __ -_-. r7. . . t~~s~g~:,~~kEs~Ii:C~~~XRs owN 
't- ---___ -~-lf---------(_G_•o_u_p_o_d_he_•_en_c_e) (Setf.sufficiency) . 
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16 P.F. TEST PROFILE 
a: Raw Score Stan' ' I STANDARD TEN SCORE (STEN) ~ ----.-.--.. . dard LOW SCORE +-Average• HIGH SCORE Form Form Total Scor<' DES"iliPTION DESCRIPTION · .. A B " l '~''''t" -------- ',, t- t--r- t A t·.-t-r-. -t :"·' RESERVED, DETACHED, CRITICAL, OUTGOING, WARMHEARTED, EASY-A 6 !2 COOL GOING, PARTICIPATING (Sizothymio) """' I'' I (Affectothymia, formerly cyclothymia) 
- ·,-\ 
------
' LESS INTELLIGENT, CONCRETE-
. . . ":jN' MORE INTELLIGENT, ABSTRACT-b. ~~ . . . . . B b ' THINKING THINKING, BRIGHT ' (Lower scholastic mental capacity) (Higher scholastic mental capacity) 
-- ' . ',;, ''.~ AFFECTED BY FEELINGS, EMOTIONAL-
. . . . ~2 . . . . EMOTIONALLY STABLE, FACES c /6 6 ', ~ LY LESS STABLE, EASILY UPSET REALITY, CALM, MATURE ' (Lower ego strength) (Higher ego strength) ' ASSERTIVE, INDEPENDENT, HUMBLE, MILD, ACCOMMODATING, . 
< 
. . . . E 9 5 CONFORMING . ' .:, AGGRESSIVE, STUBBORN (Submissiveness) 
• F ~i 
(Dominance) 
----
SOBER, PRUDENT, SERIOUS, TACITURN • . . . HAPPY -GO-LUCKY, IMPULSIVELY F 5 ~- LIVELY, GAY, ENTHUSIASTIC (Desurgency) (Surgency) 
---- ~~ci-. EXPEDIENT, EVADES RULES, FEELS . . . . . . . . CONSCIENTIOUS, PERSEVERING, G /2 5 FEW OBLIGATIONS 
< 
STAID, RULE-BOUND 
(Weaker superego strength) {Stronger superego strength) 
----
' 
5 SHY, RESTRAINED, DIFFIDENT, TIMID . . ·H . ' . . . . 
VENTURESOME, SOCIALLY BOLD, 
H 3 UNINHIBITED, SPONTANEOUS (Threctlo) (Parmio) 
---- ~-· 6 TOUGH-MINDED, SELF-RtLIANT, . . . . . . . . TENDER-MINDED, DEPENDENT, I 1:). REALISTIC, NO-NONSENSE OVER-PROTECTED, SENSITIVE (Harrla) 
< 
(Premsio) 
----
· ... 
TRUSTING, ADAPTABLE, FREE OF . . . L . , . . . . SUSPICIOUS, SELF-OPINIONATED, L 4 3 JEALOUSY, EASY TO GET ON WITH HARD TO FOOL (Alexia) ~ (Pretension) ----M 13 6 PRACTICAL, CAREFUL, CONVENTION- . . . . . . . . IMAGINATIVE, WRAPPED UP IN INNER .~L. REGULATED BY EXTERNAL URGENCIES, CARELESS OF PRACTICAL REALITIES, PROPER {Proxernio) (Autia) MATTERS, BOHEMIAN 
----
N lb 
FORTHRIGHT, NATURAL, ARTLESS, . . . . N . . . . . SHREWD, CALCULATING, WORLDLY, /0 SENTIMENTAL PENETRATING (Artlessness) (Shrewdness) 
----
..:: 
PLACID, SELF-ASSURED, CONFIDENT, . . . . 0 ··." APPREHENSIVE, WORRYING, DEPRES-0 + 
.  . . . . 
13 SERENE SIVE, TROUBLED (Untroubled adequacy) (Guilt proneness) 
1-
u 
w 
Q, 1 CONSt~VATI\'C, RC:Sf"CCTINO EST AS- . . . . Q, . . . . . EXPEP.IMEHTING, CRIT!CAL, LIBERAL, 10 LISHED IDEAS, TOLERANT OF TRADI- ANALYTICAL, FREE-THINKING TIONAL DIFFICULTIES (Conservatism) .. ;'_,_ .• (Radicalism) 
..... 
m 
:;) 
C/) 
"' .... 
,:: 
., a § § 
z (.) 
Q, ,g GROUP-DEPENDENT, A "JOINER" AND . . . . . Q, • . . . SELF-SUFFICIENT, PREFERS OWN 10 SOUND FOLLOWER ~ DECISIONS, RESOURCEFUL {Group adherence) ~ {Se! f-suffi ci ency) UNDISCIPLINED SELF-CONFLICT, FOL- CONTROLLED, SOCIALLY-PRECISE, Q, 5 . . . ~ . . . . 1/ LOWS OWN URGES, CARELESS OF FOLLOWING SELF-IMAGE PROTOCOL {low integration) (High self-concept control) 
-------
"e 
'1 " . RELAXED, TRANQUIL, TORPID, . • Q... TENSE, FRUSTRATED, DRIVEN, Q, lb . . . . -UNFRUSTRATED OVERWROUGHT (Low ergic tension) (High ergic tension) 
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Simulating Industrial Press 
Operation 11 
' 
THE INSTITUTION OF PRODUCTION ENGINEERS 
STUDIES OF A REPETITIVE 
TASK SIMULATING INDUSTRIAL 
PRESS OPERATION 
by 
Miss 0. HARTNETT, BA, MSc 
As appearing in the June 1967 issue of "The Production Engineer" 
Miss 0. HARTNETT, BA, MSc 
Studies of a 
Repetitive Task 
Simulating Industrial 
Press Operation 
Miss Oonagh Hartnett was educated at various 
schools, in Eng 1and, Ireland and the United States. She 
took her first degree at Trinity College, Dublin and 
did the research for this Paper while working for an 
MSc in the Department of Ergonomics and 
Cybernetics at Loughborough University of 
Technology. She is at present working in this 
Department doing further research under the 
supervision of Dr. Elwyn Edwards. Her work is 
supported financially by the Medical Research 
Council. During the seven years, 1957-1964, Miss 
Hartnett gained considerable experience of industry 
when she was one of Her Majesty's Inspectors of 
Factories. 
DURING 1964 there were 268,648 reported accidents in premises subject to the Factories Act. 
Of these, 37,216 were caused by machinery in 
motion under power and 3,466 by non-powered 
machinery. The Ministry of Labour has considered 
it worthwhile issuing two booklets dealing specifically 
with safety on one type of machine, the press. One 
of these booklets is concerned with safety devices for 
hand and foot operated presses and the second with 
safety in the use of mechanical power presses. This 
indicates that it must be the experience of the 
Ministry's Safety, Health and Welfare Department 
that presses have considerable potential as accident 
producers. 
Experience obtained while a member of HM 
Factory Inspectorate inclines the author to the opinion 
that accidents happen on hand-fed, foot-operated 
presses, whether of the power or non-power variety, 
when the repetitive rhythm of the work cycle is 
:nterrupted at one point but not totally suspended. 
For instance, one of the operative's hands may be 
physically delayed under the tool of a press because 
a particular work piece is proving awkward to position 
but there is no such delay imposed on movements by 
the other hand or on the operative's foot movements 
and because he is so accustomed to the rhythm of the 
work cycle he is unable to break that cycle quickly 
enough and he brings the tool of the press down on 
his own hand. · 
In this experiment an attempt was made to simu-
late some of the conditions of this type of industrial 
accident. buring a run of repetitive work on such 
presses subjects were presented unexpectedly with a 
task (switching off stimulus lights) which involved an 
interruption of the rhythm and cycle of their repeti-
tive work and which entailed response by both hand 
and foot. The project was concerned to try to 
distinguish between a number of possibilities : 
(i) whether subjects with fast reaction times would 
be more capable than subjects with slower 
times of interrupting work cycles when external 
stimuli occurred; 
(ii) whether or not subjects would find it more 
difficult to halt in the middle of a cycle as their 
performance of a simple repetitive operation 
became faster more skilled and automatic; 
(iii) whether or not the subjects' capacity to inter-
rupt their work cycles correlated positively or 
negatively with the length of time worked 
without a rest break. 
the subjects 
Four married women were employed as subjects to 
operate the presses. None had any industrial 
experience. Three were normally employed as 
cleaners in the University and the fourth worked 
usually at a tea bar, again in the University. 
The subjects were well motivated. Not only were 
they paid slightly more than they would have been 
paid at their usual employment but also they were 
employed during the summer vacation at a time when 
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Fig. 1. The experimental press 
equipment 
normally they would have been receiving no pay at 
all as their usual services are not required in the 
University during vacations. 
All of the subjects said that they liked the work, 
that it was easier than their usual work. They all 
inquired about further employment and two put on 
weight! . 
The Wechsler Adult Intelligence Scale was given 
to each subject, the results being as follows : 
Subject 1 : Married, aged 55 years, IQ 119. 
Usual work - tea-bar assistant. 
Right handed. 
Subject 2 : Married, aged 38 years, IQ 79. 
Usual work- cleaner. Right handed. 
Subject 3 : Married, aged 52 years, IQ 73. 
Usual work - cleaner. Right handed. 
Subject 4: Married, aged 56 years, IQ 80. 
Usual work- cleaner. Right handed. 
the equipment 
four foot-operated, hand-fed presses 
These were mounted each on a:n equal segment of 
a 4 ft. X 4ft. table, as shown in Fig. I. 
Tool and die: Circular tin. diameter case 
hardened mild steel. 
Tool stroke: It in. 
Back stop and guide: Mounted behind and to the 
left or take off side of the die. Adjustable from 
f in. to 1 t in. from the centre of the die. 
Foot pedal : 11 in. X 3! in. 
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Guards : Each tool and each die was surrounded 
by a fixed perspex guard with Jr in. clearance 
between its base and the table. Thus it could 
also be used as a stripper plate. 
All the electric wiring was of low voltage. 
work piece 
White cardboard squares, 3 in. X 3 in. X }, in. 
stimulus lights 
These were i in. diameter, red and green, mounted 
beside and 2 in. to the rear of the die. They were 
wired via two switches in series, the first was 
controlled by the Experimenter, the second 
operated when the workpiece came in contact 
with the back stop. Thus the stimulus lights 
appeared at the instant in any cycle (selected 
by the Experimenter) at the point when 
operation of the foot-pedal was due. 
stop clocks 
Two Venner electronic millisecond stop clock.o; 
automatically timed the intervals between the illumi-
nation of the two lights and their being extinguished 
by the depression of micro switches placed adjacent 
to the tool and foot pedal respectively. 
mechanism for counting the number of strokes 
A fourth micro switch was mounted on the punch 
arm support so that it was depressed at each descent 
of the tool. Each time the switch was depressed an 
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English Numbering Machines counter registered a 
count of one. The numbering machine was connected 
with a Labgear timing unit. The number of counts 
was stored and a running total was printed out every 
20 seconds separately for each machine. 
the chairs 
Four Tan-Sad True Posture chairs were used. The 
seats and back rests were adjustable. The seats were 
not padded and subject No. 3 brought a cushion. 
the experimental procedure 
Each of the four subjects operated a hand-fed, 
foot-operated press, They punched holes in squares 
of cardboard. Two lights were positioned beside the 
tool of each press. At times unexpected by the subject 
these lights were switched on. One switch controlled 
both lights so that they were turned on simultaneously. 
The wbjects had to respond by turning the lights oH. 
Two switches were used for this purpose, one operated 
by the hand and the other by the foot. In each case 
the preferred hand was used both to feed the work 
and operate the hand switch and the preferred foot 
to press the pedal and operate the foot switch. 
Thus, during a run of repetitive work on a press, 
subjects were presented unexpectedly with a task 
which involved an interruption in the rhythm and 
cycle of their repetitive work and which entailed 
response by the use of both hand and foot. 
The experiment continued from 9 a.m. to 
12.30 p.m., five days a week for four weeks. 
the subjects' tasks 
1. Using the presses to punch holes in pieces of 
cardboard. This involved the subject in picking 
up a workpiece from her right, feeding it under 
the tool until it was aligned with both back 
stop and guide, bringing down the tool to 
punch the hole by depressing the foot pedal, 
releasing the tool by taking the pressure off the 
pedal, removing the workpiece from under the 
tool and placing it on the left. 
2. Turning out stimulus lights. The subject 
depressed two micro switches to turn these 
lights out. 
the independent variables 
1. Periods in the Day 
Each daily session was divided into seven half~hour 
periods (though only in weeks I and 3 were these 
periods physically separate - see 2 below). Period 
I was from 9 a.m. to 9.30 a.m. and so on to Period 7 
which was from 12 noon until 12.30 p.m. 
2. Rest Breaks 
(a) During Weeks I and 3 a five minute break was 
allowed half-hourly and a 15 minute break for 
coffee at 10.30 a.m. ("with breaks"). 
(b) During Weeks 2 and 4 only the break for 
coffee was allowed at 10.30 a.m. The five 
minute half-hourly breaks were discontinued 
("without breaks"). 
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3. Stimuli from Lights 
The lights were turned on and each subject required 
to respond to these stimuli by turning the lights off 
once only in each period. The stimuli were given . 
at one of the following times: five, ten, 15, 20 or 25 
minutes after the beginning of a period (called Stimuli 
I, 2, 3, 4 or 5 respectively). 
Each subject had, as nearly as possible, an equal 
number of the same type of stimuli. 
the dependent variables 
1. Production 
Records were made of the number of strokes made 
or holes punched every 20 seconds by each subject. 
2. Reaction Time 
.Measurements were made of the length of time it 
took each subject to respond to the stimuli lights. 
Hand and foot reaction times were recorded 
separately. 
instructions to and remarks of subjects 
During the first half hour of the first day no 
recording was done. The time was used to instruct 
the subjects and to allow them to practice. They 
were shown the apparatus and were told : "This is 
a machine for punching holes in cards. In a few 
minutes you will be shown how it works. Your job is 
to punch holes in as many cards as you possibly can. 
During this week you will have a five minute rest 
break every half hour and a 15 minute break for 
coffee at 10.30 a.m. You may talk if you want to or 
not if you don't want to. You may smoke if you wish 
and listen to the radio ". 
The subjects were then shown how the presses 
worked. They were also shown how the stimulus lights 
worked and were told : " These lights will come on 
now and again. When they do come on, turn them 
off immediately and when you have turned them off 
continue with the punching". 
The subjects were shown the switches for turning 
off the lights, and were allowed to practice at this 
to ensure that they understood. 
During the remainder of the half hour the subjects 
practiced punching holes in the cards. They were then 
told to start and once more were told : 11 Punch holes 
in as many cards as you can ". 
At the beginning of the second week the subjects 
were told that there would be one break only, lasting 
15 minutes, at 10.30 a.m. The third week they were 
told that a return was to be made to the half hourly 
breaks and during the fourth that the one 15 minute 
break only would be allowed. All of the subjects 
spoke out strongly in favour of the single break. They 
satd that a break every half hour disturbed their 
work just when they "had got nicely into it". 
At the beginning of the second week the subjects 
were further instructed about the switching off of the 
stimu:us lights. They were told "be stire to switch off 
the lights as soon as they come on even if it means 
stopping in the middle of punching a hole". All the 
subjects replied that this was exactly what they did. 
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TABLE I 
Hand Reaction Times (secs.) for different Subjects 
Subjects I N I x I S.D. 
I 135 1·13970 ·42044 
2 135 1·16725 ·23368 
3 135 1·53096 ·49302 
4 134 1·22888 ·25122 
Another demonstration was then given to them and 
particular emphasis was placed on the fact that the 
foot should depress the switch for the lights before 
the foot pedal of the press. The subjects once more 
were told to " start " and to punch holes in as many 
cards as they could 
At the end of each session each subject was told 
how many strokes she had made that day. The 
subjects all tried hard to improve on the previous 
day's total. 
the results and discussion 
Means and standard deviations of both production 
data and reaction times were computed on an IBM 
1620. 
reaction times 
1. Subjects' reaction to Stimuli 
versus Work Cycle Rhythm 
There was no correlation between the speed of 
reaction times to the stimulus and the subjects' ability 
to interrupt their work cycle. 
The subjects' increased skill and speed at the 
repetitive operation had no effect on their ability to 
respond to the stimuli in preference to the cycle 
rhythm. 
Rest breaks produced no improvement in the 
subjects' capacities to respond first to the external 
stimuli. On 385 occasions out of 395 the rhythm of 
the work cycle was not broken until the foot move-
ment had been completed even though the subjects 
were trying to give precedence to the stimuli external 
to and in conflict with the work cycle. 
On every occasion Subjects 3 and 4 completed the 
work cycle movement before responding to the 
external stimuli. Subject I responded first to the work 
cycle movement on 99 occasions out of 100 and 
Subject 2, 89 times out of 98. This was in spite of 
special efforts and reminders to respond to the 
external stimuli first. Undoubtedly in this preliminary 
experiment accident conditions were simulated 
successfully in practically every instance. The conclu-
sion must be drawn that when such conditions arise 
during similar repetitive work in industry an accident 
will almost inevitably result. 
It has already been suggested in the introduction 
to this Paper that such conditions do arise. \Vork at 
presses waS mentioned, work at wire switching 
machines and platen printing machines might also 
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TABLE 11 
Foot Reaction Times (secs.) for different Subjects 
Subjects N x S.D. 
I 133 ·91293 ·49799 
2 133 1·32218 ·56538 
3 133 2·04511 ·77014 
4 134 1·96634 ·32080 
be suggested as indeed might repetitive work at any 
hand-fed machine where a similar trap is involved. 
2. The means and standard deviations of 
Hand and Faot Reaction Times 
Both hand and foot mean reaction times were 
between one and two seconds (Tables I and II). 
Subject I, the most intelligent and Subject 2 the 
youngest had significantly the fastest hand and foot 
reaction times. There was no significant difference 
between the mean hand reaction times of these two 
subjects but Subject l's foot responses were highly 
significant, the faster of the two. Haider and Popper 
(1965) did experiments to find out the reaction times 
of persons doing repetitive work in industry to 
unprepared for and infrequently given light signals. 
They found reaction times to be on average between 
one and two seconds. However, the two sets of results 
are not directly comparable because the responses in 
Haider and Popper's experiment involved the foot 
only whereas the repetitive work in which these 
subjects were engaged involved the hands only so 
that a break in the work cycle was not necessarily 
involved. 
3. Learning 
Both hand and foot reaction times improved highly 
significantly each week (Fig. 2, Tables III and IV). 
Week I was significantly more variable than Week 2 
in the case of hand zeaction times; otherwise there 
was no significant decrease in variability in 'either 
hand or foot reaction times. Observations suggest that 
the learning effect may have been due to shortened 
movement time rather than to improved response 
initiation time. The subjects located the switches 
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371 
TABLE Ill 
Hand Reaction Times (secs.) for different Weeks 
Weeks N x S.D. 
I 130 1-48061 ·47087 
2 135 1·32081 ·34422 
3 139 1·16287 ·32333 
4 135 1·11377 ·33674 
TABLE IV 
Foot Reaction Times (secs.) for different Weeks 
Weeks N I x I S.D. 
I 127 1·97118 ·86828 
2 131 1·60167 ·71602 
3 137 1-43167 ·58926 
4 138 1·27869 ·53898 
automatically and without looking as the experiment 
progressed whereas at the beginning they usually 
looked to see if their hand or foot was touching the 
switch. 
4. The Seven Periods of the working session 
The combined results from the four subjects for 
foot reaction times did not differ significantly over 
the seven periods. The results from the hand 
reaction times were interesting (Fig. 3, Table V). 
Reaction times in Period 1 at the start of the session 
were highly significantly more variable than those in 
Periods 2, 3 and 5. Those during Period 4, 
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TABLE V 
Hand Reaction Times (secs.) for different Periods 
Periods N x S.D. 
I 68 1·32058 ·45907 
2 79 1·25202 ·31163 
3 78 1·21051 ·26524 
4 76 1·32250 ·54509 
5 79 1·20493 ·30560 
6 79 1·28253 ·39534 
7 80 1·28300 ·43848 
TABLE VI 
Mean Number of Strokes {per 20 secs.) 
for different Subjects 
Subjects N x S.D. 
I 9856 10·2914 3·2442 
2 9808 6·5517 2·2951 
3 9881 5·9648 2·3375 
4 9999 7·6796 2·7036 
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Fig. 3. All subjects - Means and standard deviations of hand 
reaction times for different periods 
immediately after the break, were highly significantly 
more variable than reaction times during Periods 2, 
3, 5 and 6 and significantly more variable than those 
during Period 7. Period 7, the last of the working 
sessions, had the slowest and most variable reaction 
times after Periods I and 4. Periods 1 and 4 as well 
as being the periods during which variability was 
greatest also had the slowest mean reaction times 
though the only statistically significant result (5% 
level) was that Period 1 was slower than Periods 3 
and 5. The pattern at the start of the day was similar 
to that after the coffee break, reaction times being 
slower and more variable to start with and then 
showing improvement during the next two periods. 
It might have been expected that, at the start of the 
day and after a break, the subjects would be les. 
fatigued and that therefore the reaction times would 
be faster and less variable at those times but this was 
not so. It is possible that during these periods the 
subjects may have been concentrating on trying to 
cc get into their stride " on production and therefore 
found it more difficult to respond to the stimulus outM· 
side the work cycle. During the last period, i.e. Period 
7, the subjects may have been trying to reach their 
concept of a "satisfactory day's work" (Smith, 1953) 
and again may have been concentrating particularly 
on production. This may be one of the reasons why 
Period 7 had the slowest and most variable reaction 
times after Periods I and 4. 
The results from each subject individually followed 
the overall trends. 
5. "With Breaks" and u Without Breaks" 
conditions 
With one exception the results from the two con-
ditions show the same trends as the four weeks 
overall. During the "with breaks" condition Period 
2 had slower reaction times than Period 1. The 
difference between the two periods ~as not significant 
The Production Engineer 
.and Period 1 remained more variable than Period 2 
as the overall results showed. It would seem that 
short breaks of five minutes every half hour had little 
-or no effect on reaction times but that the longer 
breaks of 15 minutes had, as previously discussed . 
.6. The Day of the Week Effect 
The results from comparing the days of the week 
were not conclusive enough though the tendency 
was for Thursdays and Fridays to have both the 
fastest reaction times and the least variability. 
7. The Five Stimuli 
The results from the reaction times to the different 
.stimuli (e.g. 5, 10, 15, 20 and 25 minutes after a five 
minute break) run counter to what might have been 
-expected. Hand reaction times were significantly 
slower 15 minutes after the break than they were 20 
-or 25 minutes afterwards. 
8. Hand and Foot Reaction Times Compared 
The hand reaction times of Subjects 2, 3 and 4 were 
faster than their foot reaction times but Subject 1 
had a slower hand reaction time. Perhaps the most 
notable difference between the two sets of times was 
the lack of effect which the variables had on the foot 
reaction times. Apart from the learning effect foot 
reaction times were remarkably steady. 
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1. Cycle Speeds 
The cycle speeds of the subjects compare realistic-
ally with the speeds of persons operating some foot 
presses in industry. Previous to the experiment the 
speeds of five different press operators, in three 
different factories were observed and their cycle 
times varied from between one and five seconds. 
Table V·l shows the mean number of cycles com-
pleted by each subject every 20 seconds. Subject 1 
the most intelligent, was the fastest followed by 
Subjects 4, 2 and 3. 
2. Learning 
Fig. 4 shows the results from all subjects combined 
<>ver the four weeks. Each week there was a highly 
TABLE VII 
Mean Number of Strokes (per 20 secs.) 
for different Periods Weeks 2 and 4 (without breaks) 
Periods N x S.D. 
I 2478 8·0593 3-0320 
2 3374 7·9853 3·0934 
3 3420 7·9788 3·1343 
4 1750 7·9457 3·0430 
5 3479 7·9813 3·1519 
6 3407 7·9960 3·2860 
7 3321 8·0027 3·2089 
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Fig. 4. All subjects - Mean number of strokes per 20 seconds, 
for each day 
significant increase in production. The results from 
three of the subjects individually follow the same 
trend but in the case of Subject 1, Week 4 showed 
less production than Week 3. It is perhaps remarkable 
that learning should continue for so long when so 
simple an operation was involved. 
The combined results give the impression that as 
production increased variability decreased, but the 
individual results from each subject do not support 
this idea so well. In the case of Subjects 1, 2 and 3 
variability did decrease as production increased but 
for the first three weeks and not for the fourth. 
Subject 4's vari'>bility decreased for the first two 
weeks only. 
3. The Seven Periods (Tables VII and VIII} 
Wyalt and Frazer ( 1925) concluded that the intro~ 
duction of a ten minute rest pause caus~d an increase 
in the nett rate of working and that .this increase 
occurred in periods both preceding and following 
the rest. Murrell and Forsaith (1963) showed that the 
introduction of two pauses into a working period 
would reduce :variability. In this experiment in. the 
"without breaks·" condition (e.g. with one 15 minute 
break · only) -there-. were · no significant . differences 
between the means of any -of the periods. There was 
a steady though not significant drop in production 
through Periods 1 and 3 before the break. The drop 
continued in Period 4 immediately after the break 
and then there was another steady though insignificant 
rise in production through Periods 5, 6, and 7 to the 
end of the working session. In the "with breaks " 
TABLE VIII 
Mean Number of Strokes (per 20 secs.) 
for different Periods Weeks I and 3 (with breaks) 
Periods N x S.D. 
I 2229 7-3214 2·9093 
2 2967 7·0257 2·9891 
3 2974 6·9517 3·1393 
4 1671 7·2058 3·0476 
5 2824 7·2340 3·1191 
6 2905 7·2836 3·1126 
7 2902 7·3966 3·1824 
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condition (e.g. five minutes break every half hour and 
the usual break of 15 minutes) again there was a 
drop in production Periods 1 through 3 but under this 
condition the mean of Period 1 was highly signi-
ficantly greater than that of Periods 2 and 3. The 
mean production during Period 3 before the 15 
minute break was highly significantly less than that 
in Period 4 immediately after the same break. As in 
the " without breaks" condition there was an increase 
in production through Periods 4, 5, 6 and 7, but 
production in Period 7 was significantly greater than 
that in Periods 4 and 5. The same trends can be seen 
in each condition, e.g. a low in the middle of session 
- but in the "without breaks" condition when it 
might have been expected that the solitary tea break 
would show the more significant beneficial effect, it 
did not do so. 
Both conditions show the same highly significant 
increase in variability Periods l through 3. Both show 
a highly significant decrease in variability in Period 4 
immediately after the tea break and a highly signifi-
cant increase in variability in Period 5 over Period 4. 
Then the two conditions diverge. In the "without 
breaks " condition there are highly significant differ-
ences in variability between Periods 5, 6 and 7. 
Period 5 is highly significantly less variable than 
Period 6 which is highly significantly more variable 
than Period 7. In the "with breaks " condition there 
are no significant differences in variability between 
these periods. The conclusion must be drawn from 
this experiment that as far as variability is concerned 
no differences showed themselves between the cc with " 
and "without breaks" conditions until the subjects 
had been working for two hours but that after that 
lapse of time the more frequent breaks were linked 
with a steadier working rhythm over a longer time. 
Under both conditions the means of Periods 4, 5 
and 6 were less than the mean of Period 7. Smith 
(t953) concluded that the end of the day had a 
noticeable effect on production and that the effect 
depended on the concept of a day's work held by the 
worker. Period 7 was the last of the working sessions 
and it is possible that the subjects put on a spurt as 
there was some rivalry amongst them and they wished 
to improve on their previous day's performance. 
It is worth remarking that the subjects did not like 
a five minute break every half hour. They complained 
that they were interrupted in their work just as they 
were getting into their stride. 
4. The Days of the Week 
Friday was the day with the greatest production in 
each week and the day with least variability in 
Weeks 2, 3 and 4. 
During Weeks I, 2 and 4 Wednesday was the most 
variable day. Mondays, Tuesdays and Wednesdays 
alternated as the days with least production therefore 
it is fair to say that Friday's high production is not 
likely to be solely due to the learning effect. If it was, 
the same effect could have been expected on the 
other days of the week so that Monday would• have 
been the day with least production. 
future experimental work 
Considerably more information could have been 
gained from the experiment had it been carried on 
for a longer time and had the work cycles been timed 
individually. This is now being done and it is hoped 
to gain more detailed information about the subjects~ 
variability. Further measures will be made of reaction 
time and ability to interrupt a repetitive work cycle. 
These will differentiate between stimuli given during 
response initiation time and stimuli given during 
movement time. 
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